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AWAY FROM FUEL ECONOMY 


N Budget Day last April the Chancellor of the Ex- 

chequer imposed a purchase tax of 663% on all gas- 

consuming appliances. In June, Mr. Dalton agreed 
that cookers and cooking apparatus should be exempted 
altogether. In July the tax on gas washing machines was 
reduced to 334%. Till his Interim Budget last week nothing 
whatever was done about water heaters; throughout this 
period they carried the burden of 663% tax. In these 
columns last July we said that the position was illogical ; 
there was no common-sense in it at all. We advanced 
reasons for our opinion—an opinion which now is stronger 
than ever, and our reasons for it unchanged but weightier. 
We return to the subject in view of the Interim Budget. 
Mr. Dalton (since resigned for reasons other than this) saw 
fit to impose a still heavier purchase tax on gas water heaters; 
he raised it from 668% to 75% (washing machines from 334% 
to 50%). The. measure was ill-conceived; it is not, to our 
mind, at all in the national interest, more especially in view 
of the country’s continued crisis. 

On the grounds of health we need hot water; on the 
grounds of fuel conservation we need hot water produced 
efficiently—in present circumstances that minimum quantity 
of hot water which will preserve health and moral. In 
July we remarked that, “by denying the use of ‘appliances 
efficiently designed for particular purposes, tax compels con- 
sumers to continue to meet their requirements by means 
wasteful of fuel.” The 75% tax now imposed reinforces 
our contention. Hot water is not a luxury. It is essential. 
In the interests of fuel economy hot water should be pro- 
vided by the most efficient means available—There is a 
cumulative need for the replacement of water heaters—this 
apart from current demand. Unless and until this need is 
met, we shall accelerate deliberately our wastage of coal. 

Space heating also is not a luxury but a necessity; and 
here again restrained and appropriate use of gas for heat- 
ing is in the interests of fuel conservation and overall national 
economy. Since 1939 it has become far more necessary than 
in the pre-war years to have available a supply of heat which 
can be utilized just when heat is needed. We are thinking 
particularly of the changed habits of the people, changed 
for them through force majeur—staggered hours of work, 
women returning home from factory and office, the needs 
of the elderly. In spite of all, the Interim Budget raises the 
purchase tax on gas space-heating appliances from 662% to 
75% in common with water heaters. The decision. shows 
scant appreciation of fuel economy and the urgent impor- 
tance of coal exports. 


A PRICE STRUCTURE FOR COAL 


R. GRUMELL has had in mind for a very long time 
Di. desirability of devising and stabilizing a rational 

system of prices for the several varieties and sizes of 
coal used in industry. He is impatient with those who 
exaggerate the difficulties and complexities of the task. And 
he shows, with a considerable measure of success, how jt 
can be done in the “Report” which he recently presented 
as a Paper to the Institute of Fuel at Nottingham. He 
accepts the view, held by many users for a very long time, 
that prices should be proportional to calorific content, but 
he proposes to modify this by the introduction of allowances 
for the greater or less efficiency with which these heat units 
can be utilized and for the greater or less capital and main- 
tenance costs involved in their use.. He indicates, that the 
difference between the prices of the lowest and the highest 
qualities of coals would be much greater, nearly twice as 
great, than that exhibited by existing price lists. Nearly all 
his remarks and all his figures relate to coals of 2 in. in 
size and under. With his main proposition the Gas Industry 
will be in agreement but some of his observations, though 
not really affecting his argument, are open to question: or 
worthy of remark. eogr 

Just in passing it will be noted that, according to his 
statistical data, summarized in a clearly drawn picture, nearly 
all the large coal marketed is purchased and used by the 
railways and the domestic consumer. That is to say, the 
cleanest and most valuable fraction of the coal produced is 
used with the minimum efficiency. As to the very small 
quality of large coal sold to the Gas Industry, this is a source 
of loss, needing breaking to reduce it to the size required by 
modern carbonizing plants. 

But gas engineers will be most interested in the remarks, 
thrown here and there into the report, about the coal require- 
ments of their Industry. These requirements were set out 
concisely at the Manchester Conference on Coal Prepara- 
tion and Utilization of February, 1945. One wonders 
whether Dr. Grumell has given them sufficiently careful 
consideration. In’that statement the following sentences 
occur: “ Horizontal retorts are capable of using 100% of 
slack with a suitable limitation as to the percentage of 
material under, say, 4 in., ‘but most undertakings would 
hesitate to use slack exclusively. Continuous vertical retorts 
are more sensitive to coal size than are other carbonizing 
systems. Even with continuous vertical retorts, the presence 
of a-‘limited amount of material under 4 in. may’ have no 
detrimental effect.” Is it fair to translate that into ““Where- 
as, many. years ago, the Gas Industry carbonized solely small 
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coking coal (Group 4) in horizontal retorts, their technical 
developments of recent years—i.e., the vertical retorts, 
demand exclusively a sized coal of lower coking properties 
(Groups 2 and 3)”? We suggest that Dr. Grumell has 
misunderstood the significance of the word “ sensitive.” That 
meaning was exhibited in practical form by the statement 
showing the effect of coal size on the relative capacity per 
unit of plant. If a given continuous vertical produces 90 
units of gas per day with an unscreened coal, its capacity 
will be increased to 95 when the coal is screened—i.e., just 
cleared of fines—and to 100 if supplied with nuts, assuming 
that the other properties of the coals remain constant. With 
slacks it would be reduced to 85 and there might be opera- 
tional troubles, though large fractions of fines are daily 
carried without any difficulty. As to coking properties, if 
it was ever true that the horizontal retort demanded Group 
4 coal, with a swelling number 5 to 9, then the vertical has 
extended the range to Groups 2 and 3, for it deals success- 
fully with coals of all three groups. In other words tech- 
nical development in the Gas Industry has increased the 
range of coals with which it can advantageously deal, not 
restricted it, as Dr. Grumell appears to imply. And further 
development will be in the same direction. At the same 
time it remains to the highest degree in the national interest 
that bituminous coals, large or small, should be reserved to 
the carbonizing industries and not frittered away at low 
efficiencies of utilization in industries which demand nothing 
more than heat content without regard to volatile content 
or coking properties. 

It will be said that as modern carbonizing plant is able 
to make more of the better grades of coal than ever, the 
Gas Industry should be prepared to pay more for them. At 
bottom that is true, but the price differentials suggested by 
Dr. Grumell appear to be adequate. After all, apart from 
the national interest in the maximum production of gas, the 
only item which is affected by the grading of coals is the 
capital charge on the carbonizing plant proper, quite a small 
item in the overall cost of gas to holders. The Gas Industry 
asks for coal as clean as practicable, but above all regular 
in size and quality. It wishes to know what it is buying 
and it wishes to be able to buy to specification with appro- 
priate adjustment of price to allow for variations therefrom. 
“It is desired that the Coal Industry shall offer fuel with 
detailed information concerning its technical qualities, and 
that special care shall be taken to ensure that different types 
of fuel originating from one source shall not be mixed in 
varying proportions, so rendering the final quality of the 
mixture unknown.” 


DOMESTIC HEATING IN GREAT 
BRITAIN 


T a recent meeting of the East Midland Section of the 

Institute of Fuel Dr. A. Parker, Director of Fuel 

Research, presented a Paper on domestic heating in 
Great Britain. The contribution was a summary of accepted 
statistics and views relating to this subject rather than an 
original approach to it. That is not surprising. On the tech- 
nical and scientific side of this problem a great deal has been 
said. What we need now is a definite, practicable policy for 
action. 

Some of the statistics were presented in a new form. The 
average inland consumption of coal for all purposes rose 
from one ton per capita in 1800 to 4.4 in 1893-1902, reach- 
ing a maximum of 4.6 in the following decade. From 1913- 
1922 it fell to 3.8 tons, at which figure it remained stationary 
to 1945. An analysis of the quantity of coal consumed in 
domestic premises in the forms of raw coal, gas, coke, and 
electricity for the years 1938 and 1945 shows that the con- 
sumption of raw coal, including anthracite and boiler fuel, 
fell from 50.4 to 36.8 million tons, but in the-other forms the 
figures increased from a total of 11.5 to 16.4 million tons. It 


November 19, 1947 


is estimated that in 1938 there was an overall average con- 
sumption of approximately 5 tons of coal per annum per 
household, and it is pointed out that for a similar consumption 
houses in the U.S.A. are fully heated to a higher temperature 
in a more severe climate. 

It is hoped that the investigation now set on foot by the 
Building Research Board in collaboration with the Fuel 
Research Board—to which we referred in these columns in 
our issue of Oct. 1 (p. 33)—will yield valuable data relating 
to obtainable efficiency in domestic heating. The target— 
to be shot away—is something like 16 to 17% with the open 
fire, 20 to 25% with coke in the open fire, with a coal 
economy efficiency of no more than 20% reaching 30 to 40% 
in closed stoves and boilers, 30 to 40% with gas, and no 
more than 15 to 18% coal economy efficiency with electricity. 

Dr. Parker spoke highly of the new closed and openable 
stoves combined in some designs with boilers and cookers 
and using coke or low volatile coals. The reasons for their 
slow adoption by the householder are several, chief among 
them being their relatively high cost, the understandable 
hesitation on the part of a tenant to incur the expense of a 
change, and the irrational national prejudice in favour of the 
open coal fire. These are difficulties that can be overcome. 
There remain the facts that, in general, attempts to design 
open fires to burn bituminous coal without producing a detri- 
mental quantity of smoke have not been successful and that 
there is no practicable method of preventing the emission of 
sulphurous gases from household appliances using solid fuel. 

There appears no doubt that the main load of domestic 
heating in the winter must continue to be carried by solid 
fuel. Gas—Dr. Parker, for the sake, we presume, of im- 
partiality, said “and electricity ’—will carry a large share of 
the cooking load and a larger share of the water-heating load, 
throughout the year, but such a vast increase of gas-works 
plant would be necessary to carry the whole of the winter 
load that it would not be economic. Dr. Parker went some 
way in the discussion of this problem by referring to the 
tonnage of coke and anthracite now available and which 
would be required even to go so far. He recognizes that 
changes will be gradual and that no great difficulties should 
be met in planning coal allocations to meet all needs. It is 
at any rate clear that great improvements are practicable 
with an increased standard of comfort and a definite saving 
in fuel. “Before the war, coal was relatively cheap and 
abundant. . . and it was used wastefully. That waste can- 
not be allowed to continue if we are to improve or even 
maintain our standards of living.” 


Commentary by “Abaris” 


Stratification 


I wrote on this subject recently (“ JouRNAL” of Oct. 29), and 
reading my paragraph again I think perhaps that I have been a 
bit heavy-handed in dealing with the clerical side of the Gas 


Industry. Let me add, however, that I do not set out to be 
deliberately aggressive or wantonly destructive. I try to stimulate. 
for by stimulation we get action, and by action we sometimes get 
satisfaction. Certainly any serious attack on the clerical side was 
entirely remote from my thoughts. 

Picturesquely to me, the strata I spoke about form a sandwich, 
and that tit-bit usually consists of two slices of bread (the 


engineer /chemist slice and the manual worker slice) and the filling © 


(the clerical worker). The combination of all three may be 
toothsome or it may be the reverse, for a good deal depends upon 
the filling. 

From that kind of combination let us think in terms of the team 
spirit—which was really the main (though, perhaps, obscure) 
point of my first paragraph. A gas undertaking is a team, and 
the outside world, who cannot know much about the internal 
organization or administration, must always assume that the gas 
team functions like the eleven men in a football side. I want to 
see universally Stoker Joe, Clerk Harry, and Chemist John each 
regarding himself as one of a solid, happy triumvirate, and that 
was the underlying purport of my paragraph on “ stratification.” 
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Do you remember the story of AEsop’s old man and the many 
sons who always quarrelled? The old man collected a bunch of 
sticks together and said to his sons one at a time: “ Break thou 
this bundle my son.” Each in turn tried—and failed. Then the 
old man untied the bundle and breaking the sticks one at a time 
observed : “ United they are strong, but singly each stick is easily 
broken.” 


A New Policy ! 


It appears that Mr. Gaitskell is likely to become a national 
hero. Most schoolboys will vote him no end of a fellow after his 
historic dictum on baths and bathing: but schoolgirls will, I venture 
to suggest, regard him as one with a puerile mind. As these two sec- 
tions of the growing public are approximately equal numerically, 
Mr. Gaitskell would appear to have got nowhere, and what he has 
won on his swings he will lose on his roundabouts. 

* Personally,” he said, “I have never had a great many baths 
myself.” Now this bath business is doubly interesting to us, and 
any Trojan who has done any market research on this personal matter 
in society will testify to a certain tetchiness by people who are asked 
direct questions about bathing habits, or frequencies. Ask anyone 
yourself: ‘“‘ How many baths did you have last week?” The blatant 
dishonesty will, in most cases, be as transparent as a layer of the 
stratosphere. 

A large, representative cross-section of a city was investigated 
a few years back, and the answer to the weekly bath was an average 
of 14 baths each per week. Mind you, the average may have climbed 
up slightly, because fitted bathrooms have been popular for years, 
but the figure is still low. The Minister of Fuel and Power wants to 
cut down our baths and I am with him to the very edge of the cliff 
provided he gives me a ration of petrol for dry cleaning myself ! 


Minus 107, pius 25% 


This almost algebraic heading will be perfectly clear by the time 
you have reached the end of this note, I trust. The Electrical Press 
is worth watching, for it is only plain common-sense that we should 
read how our competitors are enjoying life these days. And goodness 
knows, life is hard enough, all things considered. 

I fell to reading in a recent electrical weekly that the only way to 
reduce the demand for electricity is to give one and all more coal at 
lower prices, which, as the oyster might say, is an agreeable thesis. 
Could we not suggest that more wood, coke, oil, and gas be included 
as well? This would at the very least sound logical, and make a do 
of it. 

The same periodical puts a new light on cooking by electricity, 
which, it adds, ‘“‘ appears to have passed largely unnoticed.”” When 
meals of the old-fashioned joint-and-two-vegetable plus solid sweet 
class were the normal menu, the cooker space utilization factor was 
high and the average domestic cooker consumption was of the order 
of 1 kWh per person per day. Now, with rationing, prepared snacks 
and tit-bits, more energy is applied more frequently in making meals; 
and a small increase of { kWh per person per day would account for 
some 500 million units a year in the national cooking consumption 
of electricity. 

This quarter kWh, you will note, represents 25%, a mere bagatelle 
to the electricians who have been pulling out all the organ stops on 
behalf of cooking. And it shows up glaringly one of the major defects 
of electrical cooking—to wit, the amount of energy expended in 
heating up the armour plating-of their cookers before those appliances 
commence to do the job for which they were alleged to be made. 

Mr. Gaitskell wants a 10% saving—i.e., a credit of 10%. Instead 
electric cooking requires 25% more current. Algebra, or Greek ? 


Personal 


Mr. FRANK BEAUMONT, Engineer and Manager, Meltham Gas 
Department, has been appointed Engineer and Manager to the Mable- 
thorpe and Sutton Gas Company, Lincs. Mr. Beaumont was Presi- 
dent of the Yorkshire Junior Gas Association in 1942 and is a Represer= 
tative of the Technical Committee of the Yorkshire Gas Coke 
Association and a member of the Domestic Development Committee 
of the British Gas Council, Yorkshire Area. 


Mr. G. WEsTON, B.Sc., A.M.I.E.E., has been appointed an Assistant 
Technical Director of the British Standards Institution. Mr. Weston 
has been with the Institution for over 20 years and he has had a wide 
experience in a large number of sections of the work of the Institution 
covering all branches of industry. He is now responsible for the 
work of 12 of the engineering sections of the Institution. 
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A LOYAL MESSAGE 


The following Loyal Message has been sent by the President on 
behalf of all members of the Institution of Gas Engineers to H.R.H. 
The Princess Elizabeth, on the occasion of her forthcoming marriage 


The President, Council, and all Members of the Institution 
of Gas Engineers, in loyal affection and respect, desire humbly 
to express to your Royal Highness and to Lieutenant Philip 
Mountbatten, R.N., on the occasion of your marriage, their 
congratulations and heartfelt wishes for your long life, health, 


and happiness. 
(Signed) Harold Hartley, 


November 10, 1947. President. 


The President has received the following reply to this message: 


I am desired by The Princess Elizabeth to express to you 
and ask you to convey to the Members of the Council and of 
the Institution of Gas Engineers Her Royal Highness’ most 
sincere thanks for the very kind message of good wishes on 
the occasion of The Princess’ forthcoming marriage. 


(Signed) Margaret Egerton, 


November 11, 1947. Lady-in- Waiting. 


CENTRALIZATION AND THE COAL BOARD 


Lord Hyndley, Chairman of the National Coal Board, said last 
week that criticisms of the Board’s organization as being over- 
centralized were not well-founded. They would push the principle 
of decentralization “* to the furthest limit compatible with safety.” 


Lord Hyndley said that the coal industry must aim at efficiency in 
terms of quantity, quality, and cost. The main means of increasing 
efficiency would be the sinking of new pits and the re-organization 
of existing ones, so that the most modern mechanical methods could 
be used. They would have to be on guard, however, against unwise 
or excessive capital expenditure. 


Referring to joint consultation between management and employees, 
“he said the Board had been at pains to apply it at every level of its 
organization. Had consultation been confined merely to the national 
level there would have been good grounds for criticism. What had 
been done was to put into the hands of the individual workmen the 
opportunity to share in the benefits of joint consultation. 


Diary 


. 20.—Midland Junior Gas Association: Half-day visit to the 
Dunlop Rubber Co., Ltd., Fort Dunlop. 

. 21—London and Southern Junior Gas Association: Meeting, 
Gas Industry House. Paper by Dr. E. Spivey on 
““Cooling Operations as Applied to Gas-Works Pro- 
cesses.” 

. 21.—Scottish Junior Gas Association (Western District): 
Meeting, Royal Technical College, Glasgow, 5 p.m. 
Address by Dr. J. R. Campbell on ‘“ Carbonization 
and the Chemical Industry.” 

. 25-26.—Institution of Gas Engineers: 13th Autumn Research 
Meeting, London. 

. 26.—Western Junior Gas Association : Visit to the G.W.R. 
Locomotive and Carriage Works, Swindon. 

. 27.—Southern Association of Gas-Engineers and Managers 
(Eastern District): “‘Some Aspects of Distribution 
Work,” Lieut.-Colonel J. A. Gould. Gas Industry 

; House, 2.30 p.m. 

. 3—London and Southern District Junior Gas Association. 
Visit to Messrs. Glover Mains’ Edmonton Works. 

. 4.—Solid Smokeless Fuels Federation: Executive Committee, 
11.30 a.m.; Luncheon, 1 p.m.; Dorchester ’ Hotel, 
Park Lane, W.1. 

. 6.—Wales and Monmouthshire Junior Gas Association. Paper 
by J. V. Drake and E. S. Brooks, “* Coke Oven Practice.” 

Dec. 6.—Scottish Junior Gas Association, Western District. Joint 
Meeting with Eastern District at Edinburgh. Paper by 
Mr. Joseph White, of Newcastle-upon-Tyne and 
Gateshead Gas Company. 

. 6.—Scottish Junior Gas Association, Eastern District. 
Meeting with Western District at Edinburgh. 

. 10.—B.G.C. Gas Salesmen’s Circle (Eastern District). Address, 
** Survey for Salesmen,” R. J. Gregg, Ascot Gas Water 
Heaters, Ltd., Colchester, 2.30 p.m. 

. 10.—B.G.C. Domestic Development Committee; Gas Industry 
House, 2.30 ,.m. 


Joint 





398 "GAS JOURNAL 


TOWN PLANNING AND FUEL PLANNING 


Mr. Leslie Hardern, of Gas Light and Coke Company, spoke at the 
Town and Country Planning Association on current problems con- 
nected with town planning and fuel planning. One of the greatest 
of these, he said, was that although at the present time town planning 
must reconcile its interests with fuel planning, these interests in one 
important respect were.not the same. Decentralization was the 
basis of town planning, and this must inevitably mean higher distribu- 
tion costs for fuel services. The more the large towns and cities were 
opened out, the greater would be the mileage of distribution mains 
and services needed, therefore the lower the population density the 
higher the gas and electricity distribution costs. ‘The same problem 
applied to central and district heating. 


With particular reference to the Gas Industry, Mr. Hardern 
remarked that the policy over the last 20 or 30 years had been to 
concentrate production on large efficient plants, to close down small, 
less efficient units, and to link up the large plants with either low 
or high pressure long-distance mains. He mentioned that the sites 
of the superseded small units were either used as holder sites, for the 
equalization of pressures, or made available for other purposes. In 
the latter case, they became of interest to the town planner, as was 
illustrated by the two large holders of the Gas Light and Coke Com- 
pany’s Westminster Station (on the site of the first gas-works in 
England) at Horseferry Road. These were pulled down just before 
the war, releasing a large and valuable site for blocks of offices. 


This process could not be speeded up except at great cost, since a 
gas-works was built to last a considerable number of years. Mr. 
Hardern instanced difficulties which had not yet been overcome by 
the town planners at Brentford and at Oxford, and also similar 
difficulties arising with the electricity industry. 


In speaking of district heating schemes, Mr. Hardern said that one 
of the main objections raised to this was that heat and hot water 
would be available at low cost only in the centre of the towns where 
there was a dense population, and accordingly a high consumption 
in relation to the length of the mains and services. The gas and 
electricity industries, which had invested large sums in plant, would 
lose this valuable central load, but would still have responsibility 
for the less densely populated suburbs and outskirts, which would 
mean that consumers in the outer areas would be obliged to pay higher 
prices for gas and electricity to provide consumers in the centre with 
district heating facilities. 


**When the completely new series of blocks of flats in London, 
Dolphin Square, was built just before the war,”’ continued Mr. Hardern, 
** we described the heating as central heating, but as there are some 
1,100 flats all heated from central coke boilers, it could truthfully be 
described as district heating. In our town planning schemes, we are 
thinking in densities of 100 to the acre in the centre of cities, 75 to 
the acre in the suburbs and 30 to the acre in outer suburbs and the 
smaller towns. Most of the district heating schemes which have been 
tried out in America and on the Continent have provided heating at 
much higher densities than this, and, therefore, the costs are not 
truly comparative. It will be interesting to read, however, the Report 
of the Government’s Mission to America towards the end of this year, 
because I understand that one or two of the schemes they examined 
concern towns with low densities. Nevertheless, it must be true that 
our new towns with open spaces and low densities are going to result 
in high fuel costs.” 


An interesting example of foresight in planning was quoted—that 
of Simon Adams Beck, who, in 1868, inspired Beckton Gas-Works, 
which supplies 45% of the total gas used by Londoners. It was 
difficult to imagine how the enormous growth of gas consumption 
in London could have been achieved without this foresight. If they 
planned ahead in the way Beck did, said Mr. Hardern, they might 
save future town planners many headaches. 


SUCCESS. WITH FILM SHOWS 


The Coventry Gas Department has now completed the second 
series of British Gas Council film showings, the first series being shown 
during November and December of last year. 


The programme of films, selected and arranged by the British 
Gas -Council,-is an excellent one, and has been particularly well 
received by the audiences—in fact, several applications have already 
been received for further showings as soon as possible. Altogether, 
some 2,000 people, consisting of selected audiences, saw the 
programme, and of this number approximately 1,000 were school- 
children. 


To obtain the best educational results the local Education Authorities 
arranged for essays to be written by the school-children after they had 
seen the films, and, also, as many as possible are to visit the Coventry 
Gas-works and Showrooms in due course. 


Mr. J. E. Wakeford, Engineer and Manager of the Coventry Gas 
Department; writes that in his opinion film publicity of this type 
eannot fail to produce good future results. 
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CROYDON CENTENARY OUTINGS 


One hundred years of uninterrupted service in the public supply 
of gas was achieved by the Croydon Gas Company in July lasi; 
and it was the unanimous wish of the Directors that all employees 
and their families should be given an opportunity to participate in 
some suitable form of celebration. In consultation with the General 
Manager (Mr. D. V. O’Meara) it was agreed that if, in these difficult 
days of travel and catering, it could be arranged, a convenient and 
enjoyable means of bringing about this happy thought would be 
to arrange outings by boat, rail, or road to several seaside resorts. 


The General Manager took in hand the preliminary arrangements 
—the detail being followed up by the Company’s Welfare Officer, 
Capt. D. Pringle; and, in all, 12 outings were planned and successfully 
put into operation. Southend, Brighton, Eastbourne, and Hastings 
were the chosen places. Each co-partner-employee was allowed to 
state his or her preference as regards the destination, and married 
men were allowed to take their wives and two children. Single 
employees were each given the opportunity to invite a friend. The 
whole cost of the outings was borne by the Company as a gesture of 
appreciation to the employees for their devotion to their work, in 
many cases extending over very many years. It was a gesture which 
was much valued by all grades of employees and pensioners too, for 
these good old servants were not forgotten in their well-earned retire- 
ment. Past and present members of the Company were brought 
together in happy reunion with the Directors and principal officers of 
the Company. The Chairman of the Company, Mr. William Cash, 
J.P., made several journeys with the parties and took luncheon with 
them, and the Deputy Chairman, Mr. Harold Williams, C.B.E., 
also found time to join some of the parties, as also did Mr. W. J. 
Sandeman, J.P., past General Manager of the Company and now a 
Director, who referred to the virile leadership of the present General 
Manager, Mr. D. V. O’Meara. Mr. Guy Savory, another Director, 
also joined some of the parties. 


FILM PRE-VIEWS AT CHELTENHAM 


Two film previews have gecently been held in the Demonstration 
Theatre of the Cheltenham and District Gas Company. In the first 
instance the film chosen was the British Gas Council film entitled 
“The Centuries Between.’ The film, which has a factual basis in 
the records of a provincial gas undertaking, depicts the hardships 
endured by a rural community following the closing down of the local 
gas-works. The villagers eventually approach “‘the nearest gas 
company ”’ with a view to restoring their sorely needed supply of gas. 
Certain conditions having been fulfilled by the villagers, the company 
extends its mains to the village, and once again the community is able 
to enjoy the convenience and comfort of having a supply of gas. 

The film personally features Mr. A. L. Morris, General Manager 
of the Cheltenham and District Gas Company, in whose offices some 
of the scenes were shot. 

The second preview was concerned with three films on the 
‘“* Transference of Heat.” These films, which have been specially 
designed for use in schools, were well received by an audience con- 
sisting of local members of the teaching profession. 


B.C. U.R. A. 


Sir Charles Ellis, F.R.S., President and Chairman of Council 
of the British Coal Utilization Research Association, has announced 
the following new titles in respect of the Directorate of the Association: 

Dr. D. T. A. Townend, Director-Generai. Dr. D. H. Bangham, 
Director of Research Laboratories. Dr. E. G. Ritchie, Director of 
Engineering Laboratories. Mr. J. S. Hales, Director of Domestic 
—" Laboratories. .Mr. H. T. Hathaway, Secretary and Finance 

cer. 


Messrs. Dewrance & Co., Ltd., have appointed Mr. W. I. Ferguson 
as their representative for the North-Eastern area, covering the counties 
of Northumberland, Durham, and Cumberland. Mr. Ferguson’s 
address is: 1, Warkworth Terrace, Tynemouth, Northumberland. 
The firm has also appointed Mr. H. Newman as Chief Draughtsman 
in succession to Mr. F. Rolingson, who retired on Oct. 31. 


Lanark Corporation has decided against setting up fuel economy 
committees of townspeople as suggested by the Ministry of Fuel and 
Power to teach meter reading &c. taking the view that Lanark is already 
setting a good example in street lighting economy and that gas officials 
going round could equally well emphasize the need for economy. 
Comment has been made on the contrast between Lanarkshire county 
lighting at “full blaze” and Lanark’s “‘ danger point ” economy 
and early morning “ black darkness.” The Burgh Surveyor has 
replied that Lanark is only acting up to the Government requests, 
and other places are exceeding them. 
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GAS JOURNAL 


A NATIONAL FUEL PLAN 


A Memorandum Submitted to the Prime Minister by 


Colonel W. MONCRIEFF CARR, O.B.E., T.D. 
Managing Director, United Kingdom Gas Corporation, Ltd. 


i. It is the purpose of this memorandum to outline a 10-year plan 
which, it is suggested, would make 200 million tons of coal do the 
work of 250 million tons and thus solve the nation’s fuel shortage 
problem. 

2. In essence this plan calls for: 

(a) An expansion of the coal carbonizing industry to four times its 
present capacity, and 

(b) The carbonization before use of all bituminous raw coal now burnt 
for heating purposes in homes and industry. 

3. It is submitted that the expansion called for involves no novel 
or experimental process, is simply a quick acceleration of an expansion 
that has been proceeding steadily for years, and would fulfil the recom- 
mendations made concerning domestic fuel by the Government’s 
own fuel advisers, but twice as quickly as they have envisaged. 

4. The plan would involve capital outlays in the region of £400 
million.to £450 million over the 10-year period, but if the individual 
production units were suitably located and sized it is submitted that 
the whole programme would be self-financing, would lower industrial 
costs, and would immensely strengthen the whole fuel economy of the 
nation, thus fully justifying the outlay. 

5. A complete nation-wide structure for manufacture and 
distribution covering every industrial centre and every sizeable housing 
community already exists on which the new facilities can be based; 
development schemes would consist largely of adding new to existing 
production and distribution units by local integration where this is 
made practicable by density of population or industry. 

6. By adopting such a plan, it may well be considered, the Govern- 
ment would make available more than sufficient fuel of the most 
efficient kind for all industrial and domestic purposes irrespective of 
whether the present level of output from the mines increased or not, 
and irrespective also of whether the coal carbonizing industry were 
nationalized or not. 

7. Because every single activity of our national life depends on 
having an abundance of fuel and our future existence as an industrial 
nation is gravely threatened by the present continuing shortage, it is 
contended that the only difficult objection to the plan—sentimental 
prejudice in favour of open coal fires in the home—ymust be over-ruled 
in the national interest. 


Heating Efficiencies 


8. The bituminous coal used for industrial and domestic heating 
is really a raw chemical substance rich in different forms of energy 
which canbe extracted most economically and conveniently by the 
—— carbonization process used in gas-works and coking 
plants. 

9. In gas-works two principal fuels are produced, gas and coke, 
each of them more efficient than raw coal for domestic heating and the 
majority of industrial heating processes. Both also are completely 
smokeless. Gas has, in addition, the very important advantages 
that it is “‘on tap” ready to turn off or on as desired, it is easily 
controllable and it can be regulated to ensure maximum efficiency 
under all conditions of use. 

10. Gas-works also extract as by-products of carbonization various 
tars and oils that form the basis for a wide range of valuable chemical 
and industrial manufactures such as drugs, disinfectants, plastics, 
rayons, nylons, dyes, perfumes, explosives, road-surface materials, 
and endless other things. When raw coal is burnt all these by-products 
go into the atmosphere as smoke. 

11. In 1945 out of a total consumption of 177.2 million tons of coal 
it is estimated that: 

sata used for heating processes 32 million tons of raw 
coal; 
Domestic heating used 34.5 million tons of raw coal. 
These figures have been arrived at after full allowance has been made 
for all coal used in industry for power raising, and purposes other 
than heating. 

12. Because the whole of this vast quantity of coal was burnt in 
the raw state a very large part of the usable heat in it was avoidably 
wasted and could have been utilized productively had the coal been 
subjected to conversion by carbonization before being used for its 
eventual heating purpose. 

13. In his authoritative Paper, entitled “ Inefficiency ” (published 
by the Institute of Fuel in October, 1946), Mr. Oliver Lyle gives the 
following efficiencies for use of coal for. heating: 

(1) Combined conversion and use of carbonization coal .. 38% 
2) Industrial heat use .. “i re i % erie <5 4 
(3) Domestic and miners’ coal use 15% 


14, These figures mean that out of all the heat stored up ih the coal 


there is extracted in the form of usable or effective heat: 
38/100ths of the total in the case of gas and coke used for 
domestic and industrial heating; ; : 
23/100ths in the case of raw coal used for industrial heating; 
15/100ths in the case of raw coal used for domestic heating. 


How much extra Heat could be Yielded? 
15. If we apply these efficiencies to the total tonnages used for 
domestic and industrial heating we can say that: ' 

32 million tons of industrial coal could be made by conversion 
to gas and coke to do the work of 32 x 38/23 million tons—i.e., 
53 million tons; 

34.5 million tons domestic coal could be made to do the work 
of 34.5 x 38/15 million tons—i.e., 87 million tons; 

Therefore 66.5 million tons domestic and industrial coal could 
be made to do the work of 140 million tons. ’ 

16. Thus, through carbonization, additional effective heat equivalent 
to that produced by 73.5 million tons of raw coal (i.e., 140, less 66.5) 
is made available. : 

17. Mr. Lyle’s efficiency figures are considered to be conservative. 
Nevertheless, if the efficiencies given for gas and coke are scaled down 
to, say, 36%, and those credited to industrial and domestic use are 
scaled up to, say, 25% and 18%, respectively, the additional usable 
or effective heat is still very substantial, and in the categories examined 
(industrial and domestic heating) is equivalent to that produced by 
48.5 million tons of raw coal. : 

18. It may, therefore, be taken as a fair and reasonable approxima- 
tion to say that if the resultant fuels from carbonization were 
substituted for raw coal used as fuel in the somewhat higher industrial 
and domestic consumption indicated by a total national output of 
200 million tons the usable heat made additionally available would 
be equivalent to that produced by at least 50 million tons burnt in 
the raw state. . 

Target : Quadrupled Capacity __ 

19. In 1945 the Gas Industry carbonized a total of 21.1 million tons 
of coal, and this figure may be taken as the approximate measure of 
the Industry’s present carbonizing capacity. It is quite clear, therefore, 
that the 10-year target aimed at by the plan could only be reached by 
increasing this capacity by at least three times its present magnitude. 

20. This is a big proposition, but if viewed in the perspective of— 
(a) The ever-increasing demand of industry for a clean, flexible, 

convenient fuel to replace raw coal; J R93 : 
(5) The already vast structure of the Gas Industry with its production 
and distributing facilities extending into relatively small com- 
munities and adjusted to the present size of these communities; 
(c) The highly efficient administrative, technical, and engineering 
resources available in the Industry for implementing the plan: 
(d) The vital national urgency of getting the very utmost out of such 
indigenous fuel resources as we have got; C : 
it is seen as an entirely practical proposition capable of being carried 
out without undue difficulty provided the requisite priorities for access 
to materials and plant-manufacture were granted, and a plan acceptable 
to the Industry as a whole were adopted for co-ordinating the con- 
struction programme and gearing it to existing and potential industrial 
and domestic needs. 


Industry Calling for Gas 

21. Owing to the ever-increasing demand by industry for fuel 
which it can always have “ on tap ” gas undertakings in all industrial 
areas find themselves in the embarrassing position of being able to 
supply only a fraction of the potential industrial load. As far as they 
are able to judge this position will remain substantially unchanged 
for many years to come even after taking into account the many develop- 
ment schemes for increasing supplies that have been authorized or 
are under consideration. : 

22. Some notion of the remarkable expansion in industrial demand 
for gas to replace coal may be gained from the experience of the United 
Kingdom Gas Corporation, which controls 76 gas undertakings. 

23. In the six years between 1937 and 1943 these undertakings as a 
group increased their yearly sales of gas to industrial users from 938 
million cu.ft. to 3,052 million cu.ft., an increase of 211% in the period, 
or 35% each year. a 

24. When the undertakings now controlled by the West Riding 
Group of Gas Companies (all subsidiaries of the United Kingdom 
Gas Corporation) were first acquired in 1936-37 industrial sales of 
gas formed 20% of their total sales. Now the industrial sales of gas 
in this group represent 53 % of total output, and if production capacity 
were large enough would become immediately at least 75% of total 
output. 
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25. Thus it is clear from the industrial standpoint that adoption of 
the 10-year expansion plan would not involve forcing a new fuel down 
the throats of unwilling users. On the contrary, it is fair to say that 
if the price factor is kept right industry will gladly accept every addi- 
tional cubic foot of gas the carbonizing industry can produce in replace- 
ment of coal. 

26. Industrialists to-day realize that the use of raw coal in small 
steam-raising, power-generating, and heating units is wasteful and 
inefficient. They have found that they can generally get substantial 
direct increases in factory production through adopting gaseous fuel. 
In the battle for increased productivity and lower production costs 
they see that on grounds of economy, cleanness, convenience, and 
general efficiency they must have their heat “‘ on tap.” 


Oil-Conversion a Fatal Expedient 


27. In this connexion it is submitted with the strongest emphasis 
that to urge industrialists to convert their plants to oil-burning is to 
add to our national problem instead of helping to solve it. 

28. Every gallon of oil unnecessarily imported adds an equivalent 
unnecessary item to the goods we must manufacture for export, and 
this addition remains as a permanent burden on industry. By con- 
verting to oil burning we add to and complicate the man-power 
problem, the productivity problem, the shipping problem, and the 
foreign exchange problem. 

29. All this is unnecessary when we have our indigenous coal and 
gas industries ready to do everything that oil can do and at as cheap 
a cost, if only the bold measures needed for their fullest utilization are 
adopted. 

30. Furthermore, all present industrial fuel needs can be met by 
present coal outputs by the means advocated, and any increase in 
coke production in excess of home requirements made available for 
the exports so sorely needed by our neighbours in Scandinavia and 


elsewhere. 
The Domestic Heating Problem 


31. The change-over from raw coal to gas and coke in domestic 
heating presents a problem that is technically rather easier than that 
encountered in the case of industrial conversion. It involves no 
outlay on new appliances which is not justified economically. But 
psychologically it has certain difficulties. 

32. Owing to centuries of abundant cheap coal the extravagant 
open coal fire has obtained a grip on the people of this country to an 
extent that is found nowhere else. Until housewives have had actual 
experience of smokeless fire in their own homes this sentimental 
prejudice in favour of the coal fire is difficult to remove, although 
post-war conditions and economics are helping to remove it. 


Open Fire Conversion 


33. From the technical standpoint conversion of open fires to 
coke-burning by a ready and inexpensive method is simple. It 
consists merely of replacing existing grates with grates ‘specially 
designed for coke-burning. 

34. These grates, generally V-shaped to give depth and draught, 
and equipped with closefitting damper-fronts and gas igniters, normally 
cost about £3 to install (including purchase price) and can be fitted 
to any standard fire-place. Coke burnt in them gives a smokeless, 
fumeless, and cheerful fire. Mass-produced they could probably 
be marketed at half their present cost. 


New Housing Installations 


35. Big opportunities for achieving large-scale economies and im- 
proved heating in the home lie in the new housing schemes at present 
being planned, and here it is feared that little or nothing is being done 
by the responsible authorities to study either the nation’s fuel problem 
or the householder’s pocket. 

36. Instead of specifying scientifically-planned heating installations 
that are far more efficient and cheaper to run, the authorities, in order 
to save £60 or £70 on the initial capital cost, have approved out-of-date 
equipment whose proper place, from the standpoint of fuel economy, 
is the scrap-heap. 

37. It is strongly urged that the economic and efficient heating 
of all new houses should be a matter of high national policy, since 
it is one that not only concerns the health, convenience, and living 
costs of the community, but also vitally concerns the nation’s fuel 
economy. 


Complete Heating, Lighting, and Power Service at 
8s. 6d. per week 


38. Here it may be said that as a result of researches carried out 
by the United Kingdom Gas Corporation during the war it was found 
possible to design for a five-roomed house, a coke, gas, and electric 
installation that provided the following comprehensive heating, lighting, 
and power services at the extraordinarily low average running cost 
of 8s. 6d. a week: 1. Gas-ignited coke-burning slow combustion stove 
for heating the living-room and water supply. 2. Constant hot water 
(from living-room stove or auxiliary gas heater). 3. Heated coil in 
linen-cupboard (from living-room stove). 4. Heated towel rail in 
bathroom (from living-room stove). 5. Three radiators (in dining- 
room, hall, and landing). 6. Gas cooker. 7. Gas refrigerator. 
8. Gas clothes-washing machine. 9. Gas fire in two bedrooms 
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10. Auxiliary gas water-heater for summer supplies or winter boosting. 
11. Electric lighting (120 units at 5}d.). 12. Electric power (400 units 
at 1}d.). The capital cost of this complete installation is approxi- 
mately £116 at to-day’s prices, exclusive of purchase tax. 


Better Heat Costs Less 


39. The Fuel and Power Advisory Council in its Report, published 
in March, 1946, gives 6s. Sd. as the average weekly expenditure of 
industrial households on fuel alone in the year 1937-38 in spite of 
gross inadequacy of the amount of heat provided. 

40. By increasing the initial capital outlay on new houses by a sum 
sufficient to cover the installation of the newest gas and coke fuel-saving 
appliances it would be possible to provide abundant heat for every 
domestic purpose at a weekly running cost of little more than this 
pre-war figure incurred for a far less satisfactory service. 

41. No reliable estimate has been published for the average weekly 
post-war cost of heating to the ordinary small householder, but the 
all-in average weekly cost is probably not less than 12s. per family 
at the present time. 

42. Thus short-sighted policy in respect of heating installations 
in new housing is apt not only to cost the nation heavily in 
fuel-wastage and in damage caused by smoke, but also to cost the 
housewife at least £9 a year more than it ought to cost in running 
expense. 


Foundations of Programme Already Laid 


43. The existing structure of the Gas Industry forms an ideal founda- 
tion on which to base expansion. It is already elaborately organized 
in the big industrial centres; it serves residential communities through- 
out the country. Its administrative, technical, and distributive systems 
would not require an extension commensurate with the vast increase 
in Output envisaged, particularly as a substantial part of the increase 
would go to industry. 

44. Indeed, the whole scheme would simply speed up an organic 
growth that has long been proceeding. Individual gas groups and 
undertakings have in readiness many development projects that would 
contribute ready-made parts to the scheme. Many other new projects 
are in course of preparation. Even without a comprehensive national 
plan the Industry would be forging ahead with the construction of new 
production facilities of its own accord, if only the requisite priorities 
were granted. 

45. As an example, the United Kingdom Gas Corporation at the 
end of the war had worked out and ready development schemes 
involving outlays equivalent to the total amount of the Corporation’s 
outstanding capital, and of these the Government has approved new 
works which will cost a total of approximately £3,000,000. 

46. The Corporation envisages no special difficulty in raising the 
finance for the whole of these schemes, subject, of course, to suitable 
assurances from the Government concerning capital expenditure on 
interim development pending nationalization. 

47. These new production units, which could be built within the 
next four years and for which there is an existing overall demand by 
industrial.and domestic users, would more than double the Corpora- 
tion’s present capacity. 

48. By and large, since under present conditions it takes approxi- 
mately four years to erect a modern gas-producing unit, it is considered 
that the Gas Industry would take from seven to 10 years to complete 
the programme suggested in this memorandum from the moment the 
word ‘*Go” was given by the Government. This would only be 
accomplished if the work were given priority before any other form 
of national activity except coal-mining. 

Finance 

49. It is not part of this memorandum to discuss the financial 
aspects of the plan except in principle. It is evident, however, that 
all new production units, once constructed, would pay their way and 
would create no new burden on the national finances; very much to 
the contrary. 

50. The expansion could be built on the existing financial structure 
of the Industry, as regards both municipal and company undertakings. 
In the case of municipal undertakings, however, it would clearly be 
necessary to provide for repayment with accrued interest of loans 
and sinking funds for new development, if nationalization took 
place before the new works were completed and fully earning. 

51. It would also be necessary to grant capital powers by means 
of Special Orders, which should also empower company undertakings 
to charge interest and/or dividends at the standard or fixed rate to 
capital during the development period so that existing gas consumers 
and shareholders would be protected. In the case of redeemable 
capital, provision could be made that the date and terms of redemption 
would be honoured on nationalization. 

52. Shareholders and debenture-holders putting up new capital 
would require official confirmation of the indication already given 
by the Government that fair compensation would be paid in respect 
both of principal and interest in the event of nationalization. 

53. Finally, it would be desirable for the Ministry of Fuel and Power 
to implement their intention to revise the standard prices fixed for 
the regulation of gas charges and dividends, since these prices are 
admitted by all concerned to be operating to the disadvantage of 
many undertakings. 
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A PRICE STRUCTURE OF COAL AND ITS RELATION- 
SHIP TO PREPARATION AND UTILIZATION* 


By DR. E. S. GRUMELL, C.B.E., M.I.Min.E. 


(A “ Gas JourNAL” Abstract) 


Nottingham, Oct. 24, is described as a report submitted as a 

basis for discussion, prepared in Dec., 1944. By price structure 
is meant the relative prices of different kinds and sizes of coal. Figures 
given do not include increases since 1944 but these increases do not 
invalidate the general line of argument. In the preface it is claimed 
that in spite of the complications it is possible to put the preparation, 
selling, transport, and utilization of coal on a sound technical-com- 
mercial basis. The inadequacy of the present price structure is illus- 
trated by an example, in which dry, untreated smalls are priced at 
32s. 3d. per ton against dry cleaned doubles at 34s. 9d., whereas the 
difference in value might well be 8s. 54d. to which a substantial saving 
in transport should be added. But it would appear that “a greater 
sense of realism is required.” For instance, ‘‘ Could the Gas Industry 
stand up to a national price structure ?’’ Does not the coal industry 
receive “* its major revenue from the sale of large coal” at a higher 
price than other sizes and therefore, if the day of large coal is going, 
must we not anticipate an increase in price of the smaller sizes ? 
“* Whereas, many years ago, the Gas Industry carbonized solely small 
coking coal (Group 4) in horizontal retorts, their technical develop- 
ments of recent years, i.e., the vertical retorts, demand exclusively 
a sized coal of lower coking properties. This demand is now approxi- 
mately 50% of their consumption. But sized coal is in a higher priced 
category than the smalls. We therefore have the position that the 
trend of the coal industry may be to recover more revenue by higher 
prices from sized coals, and the present trend of the Gas Industry 
is to use more sized coal for which they may have to pay a higher 
price. Under these conditions what is to be the future competitive 
position of gas versus direct coal firing ?”’ 

The main objects of this report are stated to be: 

(1) To avoid unnecessary complications, capital expenditure, and 
working costs at the colliery. 

(2) To reduce cost of transport. 

(3) To simplify and standardize methods of pr€paration and distribu- 
tion and to help in smoothing out market irregularities. 

(4) “ By such simplification to avoid unnecessary expenditure on 
research involved in dealing with the present complicated system, 
and to enable research to be concentrated on the design of appli- 
ances for better utilization.” 

(5) To simplify consumers’ problems. 

It is suggested that the establishment and stabilization of correct 
relative values of the various kinds, sizes, and qualities of coal would 
achieve these objects. It would also go a long way to the solution 
of such problems as the degree of cleaning required by industry and 
the use of so-called inferior fuels, and towards stopping waste of 
effort in designing appliances to use so-called cheap fuels frequently 
leading to disaster because such fuels advance in price when the 
demand for them increases as the new appliances succeed. 


T's Paper to the Institute of Fuel, East Midland Section, 


Proposed System of Pricing 


The proposed system of pricing consists of three parts: 
(1) A primary evaluation based on the heat units in the coal. 
(2) An efficiency factor representing the efficiency with which the 
heat units are used. 
(3) A utility or convenience factor which covers capital and main- 
tenance costs. 


The existing prices for various sizes and qualities of coal in a certain 
district, distorted by wartime flat-rate increases, have been taken and 
examined, and for each group and quality prices have been calculated 
by the proposed method and compared with the official prices. The 
results are tabulated. They show that whereas the official price 
margin between untreated slacks and higher quality coals is 3s. 14d., 
on the proposed heat unit basis the margin might be 5s. 94d., and with 
the proposed efficiency factor it might be 8s. 9d. A rough calculation 
made to see whether it pays to clean coal, taking into account loss 
of vend, shows that it might not pay on the heat unit basis but that 
when the efficiency factor is introduced it is a more promising proposi- 
tion. 

The report proper is divided into five parts. The first consists of some 
general propositions; the others deal with statistical data, primary 
evaluation on a heat unit basis, the efficiency factor and the utility 
factor respectively, with an appendix dealing with the uniformity of 
coal supplies. 

On the proposition—“ Coal is a natural product, subject to unavoid- 
able variations which would not be tolerated in manufactured articles ” 
—the Author is of the opinion that there is a tendency to exaggerate 


the variations and differences and that emphasis on exceptions may 
hinder the formulation of a programme which would be of advantage 
to the majority and which would not rule out suitable adjustments for 
the minority of consumers. More is heard of the high ash content 
of a relatively small tonnage of dry, uncleaned slack than of the 80 
to 90 million tons of cleaned coal. Pre-war, a very large tonnage of 
industrial coal was manufactured and marketed with a very high 
standard of uniformity. 

To the statement that collieries must be in a position to meet 
consumers’ demands, the Author retorts, “‘ Do consumers know 
what they want, apart from cheap fuel?” He thinks there is reason 
to hope that “* the demands of consumers will in future be a little more 
rational.” He says there is very little known about the relation between 
size and efficiency of utilization. ‘‘ Often much time, energy, and 
money is frittered away in problems which should never arise—it is 
vitally important that relative prices should be stabilized.” 

Statistical data are well presented and admirably graphed. The 
175.6 million tons used by various industries in 1943 are analyzed. 
Points of interest are, that 39% was large coal (over 2 in.) and was 
used mostly by the railways (14.7 millions) and the domestic consumer 
(including miners) (45.4 millions); the Gas Industry took 2.6 millions. 
Run-of-mine (8%) produced mainly in Durham is almost 
exclusively carbonized. Of graded coal it is stated that 50% went to 
the gas and iron and steel industries “‘ for special purposes such as 
vertical retorts and gas producers.” Of slacks and smalls power 
stations are the biggest individual users. Approximately 45% of the 
output (79 million tons) is cleaned. ‘“* In view of the generalization 
that far too much noise is made about inferior coal it would be well 
to stress that 83% of industrial coal supplies are cleaned; further, 
many of the uncleaned fuels are of good quality and quite reasonably 
consistent quality.” 


Evaluation on Heat Unit Basis 


Primary evaluation on a heat unit basis is treated in three stages. 
Introducing this section it is pointed out that the calorific value of the 
coal substance (i.e., coals artificially dried and free from ash) may 
vary from 13,860 B.Th.U./lb. for the lowest rank to 15,660 for the 
highest rank coals. But dried coals also contain inherent moisture, 
ranging from 15 to2%. As received the range of C.V. may be from 
8,316 to 14,877 B.Th.U./lb. The difference indicates that 1 ton of 
high-rank, high-quality coal contains as many B.Th.U. as 1.79 tons 
of the lowest-rank, low-quality coal, although such extremes are not 
likely to be met in any one district. The C.V. of marketed coal is 
calculated from that of the coal substance less the percentage of inerts 
—i.e., ash plus moisture. 

A note on the Gas Industry reads: “It may be that coals from 
different seams may not give the therms where they are wanted. 
In the Gas Industry the therms are wanted particularly in the gas and 
not so much in the coke, but that is a matter for selection. It is, 
however, incontrovertible that coal from the same seam will yield more 
therms the lower the moisture and ash content and therefore the higher 
the calorific value.” 


In the first stage of evaluation on the heat content basis an average 
cost at the pit is assumed to be 33s. 4d. with an average cost of transport 
of 6s. 8d. per ton. The average C.V. of industrial coal is stated to be 
12,500 B.Th.U./lb. with 7% moisture and 8% ash, or 280 therms/ton, 
giving 1.43d./therm at pit and 1.71d. delivered. Calculating over a 
range from 15,000 to 8,000 B.Th.U./Ib. it is shown if the consumer pays 
the freight he profits by using coals of high quality and that if the pro- 
ducer pays freight he could get a higher price per ton for the high 
quality coal and yet deliver the same number of therms, but the reverse 
would be the case for the lowest qualities. 


In the second stage the principle is applied to an existing district 
price list and it is shown that on the basis of the lowest priced coal, 
“dry untreated 1 to 0 in. smalls medium rank,” evaluation on the 
heat unit basis would give prices higher than the list in every case. 
”» When coal was cheap it did not matter much, but now the expert 
buyer can make a lot of money.” A power station using 10,000 tons 
per week could change from a washed slack worth 31s. 8d. to a dry 
cleaned slack worth 34s. 4d., both officially priced at 33s., with a 
saving of £1,333 per week. The general conclusion is that whereas in 
the official list the range is from 32s. 3d. to 35s. 44d., on the heat unit 
basis it would be 30s. 5}d. to 36s. 2}d.; the margin is nearly doubled. 
An ideal price list is given on the basis of dry ash free calorific value 
14,700 B.Th.U./Ib. In the third stage allowance is made for variations 
in this value. 
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Dealing with the efficiency factor it is shown that with coal at £2/ton 
d/d 1.0% of water costs 0.45d. in loss of boiler efficiency. The corréc- 


tion for ash would be 0.33% for each increase of 1% in ash content: 


over a basic value of 8%. ‘* Low ash content is of great importance 
in the carbonizing industries.”” Size has an important bearing on the 
efficiency of combustion. The little exact information available 
indicates a difference of efficiency of 4% in favour of graded coal for 
boiler fires, but too big a bonus on size would lead to collieries making 
undue efforts to include as big a tonnage as possible in the graded 
categories. ‘* The problem has also been complicated by increased 
demand especially from the Gas Industry. The major change-over in 
recent years from horizontal retorts using small coal to vertical retorts 
using graded coal has had an important influence on develop- 
ment.” 

It is not proposed to make any allowances for coking or free-burning 
properties, nor for high ash melting-point or non-clinkering properties. 
With regard to the latter it is considered that coals with this defect 
are relatively rare. For uniformity of quality, bonuses from 2.4 to 
6.0d./ton are suggested for coals over untreated smalls } to 0 in. 
Applying these corrections to the official price list the price margin 
is increased from 3s. 14d. to 8s. 9d./ton. 

No definite bonus or penalty is suggested for the utility or 
convenience factor but attention is called to such points as the cost 
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of handling and disposing of ashes, the greater value of sized coal 
in respect of output, draught, and labour saving, cost of maintenance 
in respect of sulphur corrosion, slagging, and grit emission, the value 
of by-products to the carbonizing industries, and the value of sulphur 
and phosphorus free coals. 

The appendixes deal in great detail with the uniformity of coal 
supplies and quality control, and with the question, ‘* Does it pay to 
clean coal?” It is suggested that the future position will be that 
of an output of 200 million tons, 106 million tons will be less than 2 in, 
and that something of the order of 90 millions of this is cleaned, and 
generally that complaints about non-uniformity are greatly exaggerated. 
To answer the question on the cost of cleaning an example is taken 
and worked out in detail. The example taken is a 2 to 0-in. slack 
with 8.4% moisture, 13.8% mineral matter, and 11,436 B.Th.U./lb., 
worth on a relative heat unit basis, 31s. 10d./ton. The conclusions 
are that if the actual cost of cleaning in this instance was as much 
as 1s. per ton it would not pay to clean—i.e., the income from the 
cleaned products on the heat unit basis less the cost of cleaning is 
not quite as much as that from the uncleaned original. If, however, 
the colliery had the benefit of saving on freight it would just about 
pay to clean. The inclusion of the efficiency factor in addition to the 
heat unit basis in the price structure would go a long way towards 
meeting the cost of cleaning. 


SPACE HEATING 


GAS PRODUCTION 


By F. M. BIRKS, C.B.E., M.I.C.E., M.I.Mech.E., M.inst.Gas E., 
Deputy Governor, Gas Light and Coke Company 


N thinking of a suitable topic for this Address, it seemed to me 
] that, although you would naturally expect me to deal with some 
aspect of the Gas Industry, it would be preferable to choose a 
subject that is also of interest to other branches of the fuel service. 
Some observations on the heating of premises, both domestic and 
commercial may therefore be 
of interest to the electrical 
industry, to the suppliers of 
solid fuel, and indeed to all 
those concerned with heating. 
I propose to confine my 
remarks mainly to the effect 
of the seasonal heating load 
on the consumption of gas 
over a wide area of London, 
and to indicate its economic 
influence on the heat service 
that can be provided. 
I first started to take a 
personal interest in this subject 
some 12 years ago, and during 
the time I was dealing with 
it in detail, I was fortunate 
to have the assistance of 
Mr. J. Cross and Mr. D. 
G. Rose, who did a large 
amount of spade work in 
establishing reliable figures 
and data, from which our 
undertaking could draw 
certain useful conclusions. 


Weather Conditions 


In the first place, it seemed logical to try to relate the space heating 
gas demand with contemporary weather conditions. In the fullest 
sense, weather implies wind, rain, snow, and atmospheric conditions, 
and maybe a little sunshine, in addition to the prevailing temperatures, 
but since the former elements are not readily assessable and it is safe 
to say that their individual influence upon the heating demand is small 
compared with the effect of variations in temperature, we started 
by examining the relationship of gas demand to atmospheric tempera- 
ture only, which is a variable that can be accurately measured and 
recorded. 

In an undertaking of the size of the Gas Light and Coke Company 
there is a sufficiently large number of consumers to provide statistical 
stability, and since gas is a fuel which can be readily measured, the 
rates of consumption may be continuously recorded hour by hour. 
We knew that the instantaneous temperatures over our extensive 
area would not necessarily be uniform, and as each degree has a 
considerable influence upon the gas demand, it was important that 
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a weighted average temperature for the whole area should be obtained, 
to give the nearest approach to the true conditions. 

In this respect: we were fortunate in having facilities at Fulham 
for making careful observations, and this locality did also represent 
the weighted centre of gravity of the consumers. It was therefore 
decided to install apparatus there (following the general pattern of 
instrument used by the Meteorological Office) for recording 
temperatures to a tenth of a degree, and the subsequent recordings 
have been used as a basis for our control system. 

The: data thus accumulated for a period of over 10 years were 
useful as an initial guide, but it was felt that confirmatory evidence 
over a longer period was desirable to establish true averages, and we 
found that some valuable data available at Oxford, which extended 
over a much longer period, could be used after correction to suit the 
conditions in our area by adjustment and comparison with the more 
limited Fulham records. 

From the amassed data, we were able to construct a curve indicating 
the long term average, which we subsequently called the Standard 
Temperature for every day of the year, and to indicate, above and 
below the standard the average limits of temperature deviation likely 
to occur for the 24-hour day. As one might expect, the curves thus 
obtained were approximately sinusoidal in form, and from them we 
were able to predict the general level of the seasonal temperatures, 
as shown on the standard curve, and to see how far the actual tempera- 
tures were likely to deviate from this standard in exceptionally warm 
or exceptionally cold weather. 

Now there are some very interesting and important facts revealed 
by these curves and I would like to quote some of the salient figures 
for it is essential to keep them clearly in mind, as they are fundamental 
to any consideration of the space heating problem. For the sake. of 
simplicity, I propose to use round figures for the relevant temperatures, 
which will in all cases represent the average for 24 hours expressed in 
degrees Fahrenheit. 

** Albion is Perfidious” 

In the first place we find that in this part of the country the standard 
temperature for a mid-winter day is 40° and at midsummer it is 65°. 
It is, however, possible for the average temperature on a mid-winter 
day to deviate 20° above or below the standard, whereas at mid- 
summer the deviation range is reduced to 15° above or below the 
standard.. From these significant figures, it follows that the average 
temperature on the coldest day at mid-winter is not likely to stand 
below 20°, which figure is used as the basis for assessing maximum 
heating requirements and therefore represents the heaviest load condi- 
tion for which our plants must be designed. Further, the warmest 
day likely to occur at mid-winter could be 10° F. warmer than the 
coldest day likely to occur at midsummer. This I take it is the real 
reason for saying that the ‘‘ Albion is perfidious,’’ and perhaps it is 
one reason why it may be unnecessary to force on this country a heating 
system more suitable for other climates. 

To recapitulate the relevant figures, we have the summer daily 
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average temperature”of 65°, the winter average of 40°, and the coldest 
mid-winter day ever likely to be experienced at 20°. 

Let us now consider the magnitude, duration, and probable frequency 
of cold weather. In 1929 the temperature was below 30° for 11 days 
and the lowest daily average was 21°. During the severe weather of 
1939, there were 10 days below 30° and the lowest daily average was 
23°, and in 1947 there were as many as 19 days below 30° of which the 
lowest daily average was 22°. Such a long spell of cold weather as 
was experienced in this last winter has not been recorded since 1895 
—i.e., about 50 years ago—so that one can say roughly that the 
frequency of this exceptional weather is about twice in a century. 
You will also have noted that there were no individual days colder 
than 21° during the last 30 years. 


Gas Demand and Temperature 


After the assessment of possible temperature conditions the next 
step was to compare the heating gas demand with the temperature 
curves over a period of several years, and as the total daily gas con- 
sumptions were the only figures readily available, a method had to be 
found for separating the seasonal heating load from the base domestic 
and industrial loads. Consideration of this point revealed the simple 
fact that as the standard temperature was in the neighbourhood of 
65° for about one month in the summer, the gas consumption during 
that period would not include any space heating, and could therefore 
(after applying a correction for the holiday exodus) be regarded as 
the fairly stable domestic and industrial demand with a load factor 
in excess Of 80%. Thus the space heating load for the remainder 
of the year was computed by subtracting this steady demand (after 
adjustment for its own seasonal load factor) from the gross daily 
consumption. This information gave us the basis for comparing 
the heating load with the standard and actual temperatures over a 
number of years. 

We first examined the “‘ Degree Day” method of relating the 
variables, which has been applied with success in America. In this 
system the desirable habitation temperature is levelled at 65° and 
the difference between this desirable figure and the actual prevailing 
temperature, represents the heating index in ‘‘ Degree Days” and 
the actual heating requirements of premises are supposed to vary in 
direct proportion to this value. 

When we plotted the relationship between temperature and gross 
heating consumption we found that the plot was a curve and did not 


| conform with the straight line law postulated in the ‘“‘ Degree Day ” 


method, because it became apparent that as temperatures fell the gas 
demand per degree drop increased progressively. For instance a drop 
in temperature, say, from 65° to 64° results in an increase of about 
14 million cu.ft. per day, whereas a drop, say, from 25° to 24° will 
result in an additional 54 million cu.ft. being consumed. 

Some attempts were made to fit a true mathematical curve to the 
empirical line, and it was eventually found that by plotting the heating 
load against the ‘*‘ Degree Day ”’ raised to the power of 1.4 fairly close 
agreement could be obtained, and the use of this mathematical expres- 
sion as a close approximation to the empirical curve has proved to be 
a useful tool for predicting the normal seasonal and extreme gas 
demands in our particular circumstances. 

For some time we were puzzled to know why the heating gas demand 
diverged from the straight line temperature relation. The fact that 
heating ceased at about 65° had led us to believe that general heating 
would be carried up to this level and that the gas demand would be 
proportional to the temperature lift required—i.e., from the prevailing 
atmospheric temperature up to 65°. What we did not at first realize 
was that not all the heating apparatus would be used to lift temperatures 
up to 65°, for as most of the heat supplied by the Company is by means 
of separate gas burning appliances, it is quite probable that each 
consumer is in fact operating more than one heating system, and 
although the temperatures may be maintained at 65° in the principal 
rooms, in the less frequented parts of the house the appliances will 
not be brought into ‘service until temperatures sink to much lower 
levels, These levels will, of course, vary from one consumer to another 
and will depend largely upon the state of their respective pockets. 
Of course, other factors arise. For instance, when temperatures 
fall below freezing point the consumer will be concerned, quite apart 
from considerations of personal comfort, to keep water pipes from 
freezing and all heating apparatus is likely to be fully turned on for 
long periods regardless of cost. 


The Load Factor 


Thus, taking the community as a whole, we have increments of 
heating demand, representing groups of appliances, becoming effective 
at various levels on falling temperatures. Therefore, we see that 
although each individual group of appliances may in itself obey the 
“Degree Day” theory and thus have a straight line relation for 
temperature and heat demand, the fact that additional groups are 
added continuously at different levels down as the temperature falls, 
causes the gross consumption line to be displaced from the straight 
relation, to the curve already indicated. Now this concept of the 
temperature level index of various appliances, has a far-reaching 
effect and it shows clearly the manufacturing plant load factor 
ascribable to each temperature level. For example, it so happens an 
appliance used for maintaining the full 65° will have an average annual 
temperature lift of 14°, whereas a lift of 45° will be required on the 
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peak day, when. the outside temperature is 20°. Thus the load factor 
for such use of an appliance will be 14 divided by 45 or 31. 

Tf the required level were taken at 50°, then we find that the average 
mean lift for the year would be 3.3° and the maximum lift 30°, thus. 
giving a load factor of 11%. Following this to its logical conclusion, 
when we get down to a level of 30° the appliances load factor has fallen 
to the extremely low figure of about 0.1%. This low load factor 
may strike you as an unfounded extreme, but it must be realized that 
at least one recent district heating project was designed to raise the 
temperature of premises to 65° only when atmospheric temperatures 
were above 30°, implying that some other fuel service such as gas or 
electricity would have to provide the heat for the temperatures below 
30°, at the disastrously low load factor indicated. 

At the present time our space heating load factor is about 20% 
and, as mentioned previously, usage for purposes other than space 
heating is considered to have a load factor of about 80%; the two are 
combined in such proportions as to give us an overall load factor 
of about 50%. There appears to be a tendency for the introduction 
of even more low temperature level appliances and such a trend if 
not arrested will militate against manufacturing technique and entail 
a heavy charge on the service by reducing the overall load factor. 

Now you may be wondering whether this is the whole story, for 
you may have heard it suggested that the Gas Industry should have 
little difficulty in meeting the peak load by virtue of its storage capacity, 
and although I agree that such storage is invaluable in smoothing 
out variations within the day. I regret to say that in every one of the 
cold spells that I have mentioned earlier, the stock of gas has never 
been more than enough to tide us over the first day or two, and it has 
been necessary to make at some time during the cold spell as much 
gas in the 24 hours as the maximum daily consumption. There would 
therefore appear to be no evidence to indicate that it would be safe to 
allow a reduction in manufacturing plant capacity needed to meet these 
severe conditions, in the hope that there would be adequate stocks 
of gas available. For storage to be of any real value in meeting 
winter peaks, an uneconomically high stock would be required and 
indeed some of that stock would probably remain idle for half a 
century or so. 


Heat Lag Effect 


An interesting aspect put forward in some recent evidence submitted 
by an expert witness to a Committee of the House of Lords suggested 
that there was no very great need to supply additional heat for dealing 
with temperatures below 30°, as the heat stored within building struc- 
tures should be sufficient to meet the additional demand for a period 
of about two weeks. Such a concept may be justifiable from the 
purely academic point of view, but at times of very low temperatures, 
the greatest demand is not on the coldest day, but nearly always some 
one or two days later. 

It has been suggested also that the heat lag effect traceable to heat 
stored within the building structures has a desirable influence in 
reducing the gross heating requirements and thus saving fuel. This, 
I fear, is not justified in practice, for although we may save some heat 
during the initial cold days, we find that heavy consumptions persist 
after the cold spell, in order to replenish some of the heat store of 
the building structures, and on balance no heat saving is effected. 

I do not want you to misunderstand me at this point. The use 
of gas for heating is now so universal and such a comfort and con- 
venience to the community that we are assured it has come to stay. 
Although the load factor is less than one would have hoped, we feel 
that in the course of time, when people are in a position to afford a 
high standard of heating, this load factor will improve, provided, of 
course, that we receive justice from the many systems of heating by 
other means. 

If all the district heating systems, or any system using solid fuel, 
were so designed as to carry the load irrespective of the outside tempera- 
ture, then there would be no need to call on the more refined fuels, 
such as gas and electricty, to meet these peaks, which as you know 
resulted in breakdowns in both industries during very severe weather. 
If the work goes on of equipping large numbers of domestic premises 
with inadequate plant, trusting that its deficiency will be met by other 
means, then I am afraid the sponsors of such a policy are living in a 
fool’s paradise, because sooner or later this country must wake up 
to the fact that it has not the money, materials, or labour available 
to produce elaborate and expensive plant just to tide over these periods 
of very low temperatures. : 


Solid Fuel for Peak Loads 


It may well be that there is another solution which I am inclined 
to think is shown by studying the reactions of our public, where mass 
behaviour invariably follows sound economic principles. One finds 
that many people are now laying in a stock of solid fuel—so far as it is 
obtainable—and they intend conserving it until the very cold weather, 
when it may be expected that as a result of inadequate plant, neither 
gas nor electricity will be available in sufficient quantity to meet the 
extreme peak load. So it may follow that good will come out of evil, 
and that as a result of the unfortunate position of the supply of new 
electrical and gas manufacturing plant the public may learn to use 
solid fuel for supplementary heating at time of peak load. I am driven 
to conclude that this is the most satisfactory and economic method of 

ing with the problem. 
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and good attendance at the meetings both of the main Association 

and the Eastern and Western Districts, and the Chairmen of 
the Districts are to be congratulated on the good programmes 
arranged. 

The new Rules of the Association were adopted at the Annual 
General Meeting on Oct. 29, 1946. As Mr. Dawson stated in his 
Presidential Address last year, one of the main objects of the revision 
was to introduce a more representative election of the District Com- 
mittees. It is therefore disappointing to have to report that there were 
no proposals from members for election to the Committees by Feb. 1 
last, and the Committees had therefore to nominate and elect the 
Committee members required to replace those retiring by rotation. 
This may indicate complete faith in the present Committees or lack 
of interest of the members, but I hope that we may have a number 
of proposals before the new Committees are formed next spring. 

As the certainty of nationalization increases it may be of interest 
to speculate upon the extent to which such a drastic change in the 
organization of the Industry is likely to affect this and other District 
Associations. 

For this purpose I think the work of the District Associations 
should be considered in two parts (a) the technical side which is confined 
to engineering or utilization subjects, and (5) the commercial side which 
deals with commercial policy, sales organization, tariffs, &c.—and I 
would include in this part of the work the very useful interchange of 
information on difficulties with labour, coal, electrical competition, 
&c., for which opportunity is afforded at our district meetings. 

It appears inevitable that the Industry must be organized in large 
regions and that within each region all questions of policy, and in 
particular administration and sales policy, would be settled at regional 
headquarters. If this be admitted, would there by any purpose in 
dealing with such matters at our meetings? And would such dis- 
cussion of decisions reached at regional level be approved by those 
responsible for making them? There is little doubt that the answer 
to the second question would be negative and it would appear that 
the Associations would have to give up that part of their function 
which relates more to the “‘ Manager” than to the “ Engineer” in 
their titles. 

The above considerations do not apply to the technical side of the 
Associations’ work and I feel strongly that the Associations should 
continue to function for the dissemination and discussion of technical 
knowledge, although it might be found convenient to adjust the areas 
of the various Associations to coincide with the area or areas of one or 
more regions. This Association covers approximately three of the 
regions recommended by the Heyworth Committee, and should these 
regions be adopted there would appear to be no objection, and indeed 
much to be gained, by interchange of technical knowledge and 
experience between the engineers of the three regions. 

Looking back through the Addresses given by previous Presidents 
of the Association I noted that in 1931 Colonel H. C. Smith referred 
to a suggestion that the District Associations might become District 
Sections of the Institution of Gas Engineers, and condemned such a 
scheme on the grounds that the Associations dealt with a wider range 
of subjects than the Institution, and in particular provided opportunity 
for discussion of commercial and sales matters which were yearly 
becoming of greater importance to the progress of the Industry. Mr. 
Stephen Lacey also stressed this aspect of the Associations’ work in 
his Presidential Address in 1934. 

If, as suggested above, the work of the Associations would, under 
nationalization, be confined to technical matters, might it not be to 
the mutual advantage of the Associations and the Institution to re- 
consider a closer bond between the two ? 

The Institution has on occasions been criticized because it only 
holds two meetings a year—one of which is confined to research—and 
because at these meetings but a few Papers can be presented, and only 
very limited discussion allowed. It is difficult to see how the Institution 
could hold more meetings because its membership is so scattered but 
I think there would be many advantages if the meetings of the District 
Associations ranked as local meetings of the Institution, and if the more 
important Papers were presented at several local meetings, so obtaining 
a much wider discussion. 

This is not the place to enlarge upon this theme, but I do think it 
to be worthy of careful consideration, should it be found in the future 


* Presented at the Annual General Meeting, Oct. 28, 1947. 


"T's past year has seen a continuation of the growth in membership 


November 19, 1947 


OF GAS 


MANAGERS 
ADDRESS* 


that the scope of the District Associations is limited strictly to technical 
matters. 

Another effect of regionalization would be, I have little doubt, the 
more extensive use of grid systems for linking up some or all of the 
undertakings in each region. 


The Gas Light and Coke Company Grid System 


There have been several most interesting Papers by Messrs. 
Hodkinson and Taylor on the West Yorkshire gas grid or proposed 
schemes based on that as a model. That grid, however, was constructed 
by the West Yorkshire Gas Distribution Company, a wholesale 
Company selling gas in bulk to numerous undertakings but not itself 
distributing gas retail. It may therefore be of interest if I describe 
briefly the Gas Light and Coke Company’s grid which, while handling 
wholesale supply from works to works within the ‘Company, also 
handles the “ retail” distribution to the areas through which it 
Passes. 

T do not propose to deal with the geography of the grid in detail. 
Sufficient to say that, with Beckton as the principal centre of supply, it 
stretches 27 miles to Stainés in the west and 11 miles to Grays in the 
east, while an additional trunk main some 35 miles in length is now 
being laid from Beckton to Southend-on-Sea. 

The total length of the grid mains is about 200 miles, and the size 
of mains varies from 12 in. to 48 in. diameter—several local feeder 
main systems are not included in this total. 

The grid links up 11 out of the 12 manufacturing stations of the 
Company, and supplies in addition, 18 holder stations of a total storage 
capacity of 43 million cu.ft. The whole of the gas manufactured at 
Beckton (20,000 million cu.ft. per annum) is distributed through the 
grid as well as a considerable proportion of the gas manufactured at the 
other stations—the total volume passed through the grid being 
approximately 30,000 million cu.ft. per annum. The maximum 
hourly load on the whole system to date is 22.7 million cu.ft. (in 
February last) and the maximum day’s output, 265 million cu.ft. 
(December, 1938). 

In addition to the pumping plant at Beckton there are other large 
pumping stations at Fulham, Kensal Green, and Southall, which are 
used for re-pumping the gas in stages as it is passed from east to west. 
Nine of the other stations and holder stations have pumping plant 
which may be used for pumping from storage into the grid as required. 

The above may be considered as the “‘ wholesale ” part of the grid. 
On the “retail ’’ side there are 90 underground governors feeding 
into the local district mains from the main lines of the grid and its 
numerous branches. 

The grid system is operated so as to keep as even a load as possible 
on the main stations by taking gas into storage at the smaller stations 
and holder stations at “* off peak ” periods, and supply from storage, 
both locally and by pumping into the grid, at peak load periods. The 
success of this method of working may be judged from the fact that on 
a day when the total output from Beckton was 83 million cu.ft. the 
variation in stock at that station during the 24 hours was under 
2.6 million cu.ft. and the variation of pumping pressure was only 
from 55 in. w.c. to 65 in. w.c. 

The flexibility of the system was well illustrated in November, 1945, 
when the make at Beckton was very greatly reduced by the strike 
of carbonizing men—the whole operation of the grid had to be reversed 
and gas from the stations on the western part of the area was pumped 
eastwards and taken into Beckton holders, and then re-pumped for 
the supply of the area east of Beckton—this was, I believe the first 
time that the flow through the 48 in. mains between Beckton and the 
_ ba been reversed during the 80 years since these mains were 

rst laid. 

The working of the grid is directed from the central control room 
at Westminster. The control room is manned day and night and the 
staff are responsible under the Chief Engineer for adjusting the make 
at all stations to meet the demand and, under myself, for distributing 
the gas made between the various holder stations, for instructing these 
stations when to take gas into stock or when to pump gas into the 
grid, and for instructing the various pumping stations as to the 
pressures to be maintained. 

A very close control is maintained on the make of gas and especially 
on the increase or decrease in carburetted water gas to meet variations 
in the demand. The probable demand is forecast each day having 
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regard to the day of the week, temperature, and weather forecasts, and 
a chart showing the anticipated demand, make and variation in stock is 
drawn up each morning. This chart is shown on a large board in the 
control room and actual figures of make, output and stock are 
obtained hourly by teleprinter and telephone from all manufacturing 
and holder stations. These figures are shown on the board by coloured 
pins and any deviations from the forecast are noted, and the necessary 
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can only be used at quarter load in summer unless the added compli- 
cation of series or parallel running be introduced. 


When it is remembered that pumping plant is normally installed 
with the intention of meeting a continually increasing output and that, 
when the peak demand approaches the nominal capacity of the plant it 
is time to install larger pumps, it will be evident that a good load factor 
is seldom realizable in practice. As the capital cost of pumping plant 
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adjustments of make made from time to time. Preliminary forecasts 
are also made for a week ahead. 

All the statistical work in the control room is supervised by the 
Statistical Officer, Chief Engineer’s Department, who is also responsible 
for the long range forecasts of demand upon which programmes for 
coal and oil requirements, resetting programmes, repairs to water 
gas sets, &c., are based. 


Load Factor of Pumping Plant 


However successful one may be in obtaining a good daily load 
factor on a grid by the use of storage as a balancing factor, the pumping 
plant can seldom be run at or near full load on account of the great 
difference between the winter and summer output. 

As the pressure loss on the mains varies as the square of the 
volume passing through them, it follows that at a winter to summer 
load ratio of 2: 1 the pressure loss in summer is only one quarter of 
that in winter. If the final pressure on the main is relatively low, 
e.g., holder pressure, the pumping pressure required will be nearly 
proportional to the pressure loss, and the horse-power required. per 
1,000 cu.ft. of gas pumped will also, for pressures up to, say, 10 Ib. 
per sq. in. be approximately proportional to the pressure loss. As 
the volume to be pumped in summer is only one half of that required 
in winter, the total power required in summer is only one eighth of 
that required for the winter load. 

If several units are used for the winter load the reduction in volume 

n summer can be dealt with by using fewer units, but at best the plant 


per unit of output increases considerably as the size of plant decreases 
it is not usually worthwhile to install a number of different sized pumps. 
to deal with the varying demands; the best that can be done is to use 
plant having a fairly good efficiency over a wide range of load, and in 
this connexion it should be noted that the efficiency of the prime mover 
at low loads is at least as important as that of the compressor. 


Bringing into Use Mains which had been Out of 
Action for Several Years 


Between Canning Town and Westminster the trunk pumping 
mains are in duplicate and, with the drop in _ consumption 
following the outbreak of war, one main was quite sufficient to carry 
the load. It was therefore decided to shut off several sections of 
the second main as a safety measure. 

During the air-raids in 1940-41 these sections were opened from 
time to time when other mains were damaged, but from the end of 1941 
until the winter of 1944-45 they were shut off continuously. ; 

In January, 1945, I was asked if the shut off section of 48 in. main 
in Commercial Road, Stepney, might be put in action so that the other 
48 in. main might be shut off for a repair job. It occurred to me that 
if the valves had been really tight it was possible that the shut off main 
might have been damaged or have defective joints without any leakage 
being apparent, and that therefore it should be tested for pressure 
before the valves were opened. y 

The test of pressure in the main was duly made and to my surprise 
I was told that there was a slight vacuum therein! It appeared that 
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if the valves were holding so tightly there might have been leakage 
of gas out of the main and of air into it due to variations of atmospheric 
pressure during the shut-down period, and it was essential to obtain 
a sample of the contents of the main to determine whether the main 
contained gas, air, or an explosive mixture. 


The difficulty was that a sample could not easily be obtained as 
pressure was below atmospheric. I feared that if an aspirator were 
used, a pocket of air, sufficient to spoil the sample taken, would be 
drawn into the main while connecting the aspirator and considered the 
possibility of injecting carbon dioxide into the main to raise the 
pressure above atmospheric. Fortunately, the next morning the 
barometer had fallen appreciably and I realized that the drop in 
atmospheric pressure was sufficient to change the mains pressure from 
negative to positive, and a sample could easily be obtained. This 


sample showed the main contained some air but not enough to make 
an explosive mixture. ~ 


Following this experience, tests were made on the other shut off 
sections of main which were in pipe subways. These gave similar 
results except that a greater amount of “ breathing” had taken 
place—no doubt because the pipes were surrounded by air instead of 
being buried—and there was only some 10% of gas in the main. 


It was therefore necessary to re-charge all these mains with gas before 
putting them to work again. ; 


My experience pre-war of shutting down a pumping main for 
repairs was that there was always sufficient gas leaking past the valves 
to keep the main fully charged, and often blow-off pipes had to be 
used to keep the pressure low enough for bagging off. A number 
of new valves were fitted before or during the early part of the war, 
and these no doubt contributed towards the bottle tight shut off 
obtained on these mains, but I think it probable that when a valve 
is shut for a long time any small leakage there may be to start with 


becomes sealed up with fine rust—or possibly gum—after several 
months. 


Control of Output by Adjustment of Pressures 


During the past five years I have, unfortunately, obtained a good 
deal of experience of controlling the supply of gas to the district by 


variation of pressure according to the relation between make and 
potential consumption. 


During the war there were, of course, a number of occasions when 
pressures had to be reduced owing to bomb damage to manufacturing 
plant or mains, but these were generally of short duration and confined 
to those parts of the district affected by the bombing, but when the 
call for fuel economy became urgent, consideration was given to reduc- 
ing wastage—due to consumers leaving fires or other apparatus full on 
when the full output was not really necessary—by reducing district 
pressures generally. Our normal standard was 4} to 5 in. water 
gauge pressure and a first test was made for a few days in February, 
1942, by reducing all station and district governors by 1 in. w.c. 
It was estimated that this reduction of pressure decreased the output 
by some 3% without causing any complaints from consumers, and 
we worked at this reduced pressure throughout the following winter 
(October, 1942, to February, 1943). 


During the winter of 1943 to 1944 normal pressures were worked 
but reductions of 1 in. were made on one or two occasions for a few 
days when the make was barely sufficient to meet the demand. 

In the winter of 1944 to 1945 reductions of from 1 in. to 2 in. were 
made on several occasions, and towards the -nd of that period 
“Pressure Schedules” were introduced. These were known as 
Schedule A, Schedule B, and Schedule C—Schedule A being normal 
pressure, Schedule B 1 in. below normal, and Schedule C 14 in. below 
normal. Actual pressures to be worked could not be given in the 
instructions because the changes in pressure were required at some 
49 “‘ station ” govenors situated at works, holder stations, and valve- 
rooms, and some 90 district (underground) governors—-and these 
governors were all worked to individual schedules of pressure covering 
variations for breakfast load, dinner load, &c. It should be mentioned 
here that of the 90 underground governors, 70 are fitted with clock 
control for varying pressures according to the time of day—the 
reduced pressures on these governors were obtained by small weights 
Placed on the arm of the auxiliary control governor and partially 
counterbalancing the normal loading. Every governor had, of course, 
to be visited to make this alteration, and the other underground govern- 
ors had to be adjusted by altering the weight on the main bell—some 
eight pairs of governor fitters (with light vans) were used for these 
alterations, and the time required was two to three hours. 

In November, 1945, in anticipation of the need for more drastic 
reductions of pressure following increase in demand and unavoidable 
delays in repairing war-damaged manufacturing plant, two more 
Schedules were issued lettered D and E. Schedule D was 2 in. below 
normal and Schedule E 2} in. below normal. To avoid confusion 
every manufacturing station, holder station, and valve room was 
provided with a table of actual pressures corresponding to the five 
Schedules. As in previous winters the Sunday dinner pressure was 
maintained at normal throughout all five Schedules, as it was felt 
undesirable to interfere with the pressure at that peak load. It was, 
unfortunately, necessary to adopt these reduced Schedules frequently 
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during the winter of 1945-46, and it was found that generally the 
percentage reduction in output was: 


Schedule yA 
B a ‘a ae 4 
Cc <i aS ee 6 
D ye es ie 10 
- EB “hh he 15 


It will be noted that even Schedule E—a reduction of normal 
pressure by about 50%, gave only a 15% reduction in output, although 
it was found that public lighting was seriously interfered with, and that 
many water heaters would hardly function at these low pressures. The 
greater part of the saving was undoubtedly on space heating, and the 
reduction of pressure would have much less effect in summer time. 

During the strike of carbonizing men at some of the Company’s 
stations in November, 1945, the make of gas was reduced by 40%, and 
it was found that very drastic pressure reductions were necessary in 
order to effect the required reduction of output and maintain sufficient 
stock to enable the supply to be controlled. During the first day of the 
strike all but 16 of the district governors were shut off entirely and 
these 16 were set for pressures of 1} to 3 in—the minimum at which 
they would work as weight-loaded governors, while the pressures at 
manufacturing stations, holder stations, and valverooms were reduced 
in stages to 2 in., 14 in., 1 in. and finally to #4, w.c. before the rate 
of output was reduced to the rate of manufacture. Thereafter, 
while the strike lasted, pressures had to be kept to 35; w.G. except 
for increases to 1 in. or 1} in. at meal times. Under these conditions 
the output was 90 million cu.ft. per day compared with about 150 
million cu.ft. at normal pressures. 

In August, 1946, when the maintenance men at all stations were on 
strike the position was even more difficult—-makes gradually decreased 
to 70 million cu.ft. and all station governors had to be reduced to 
Pa pressure with only 20 district governors in action, and on this 
occasion two holder stations were shut down entirely. 

When the output is cut so drastically it is found that consumers 
generally turn on their apparatus fully and take gas over long periods 
in an endeavour to get the heat they require for cooking and space 
heating—gas is being supplied virtually through an open-ended pipe 
and the quantity supplied varies fairly closely with the square root of 
the initial pressure. The following figures based on average consump- 
tion over several hours in each case illustrate this point: 

Initial pressure Output perhour. == 

















Output per hour Output 
Tenths w.c. Million cu.ft. V pressure V pressure 
3 3.6 1.7 2.1 
5 4.6 2.2 2.1 
10 5.1 3.2 1.6 
15 7.2 3.9 1.9 
20 9.3 4.5 2.1 





Distribution Costs for Space Heating 


In his Address to this Association at the May Meeting in 1945, 
Mr. Sylvester dealt with costing and the allocation of costs between 
various types of load according to the load factor. In connexion with 
distribution costs he said “. . . I do not see how to assess load factor 
for distribution purposes . . . with a distribution system, particularly 
if it is a big one and complex, the conditions are different at the end 
of every street... . I find it a difficult matter to relate a distribution 
load factor of any kind to the question of price. . . . I think the fairest 
and best thing to do it to total up your charges for the physical distribu- 
tion of the gas and to charge it to consumers without variation.” 

In the course of the investigations which led Mr. Svivester to the 
above conclusions, an attempt was made to determine the distribution 
costs attributable to the base load of cooking and water heating, &c., 
and those attributable to the space heating load, and although in view 
of the final conclusions the subject has only an academic value, I think 
it may be of interest to give a brief account of the method adopted 
and the results obtained. These results can only be considered as 
giving, at most, an indication of the order of the distribution costs for 
the various loads. 

The loads considered were: (a) the base load, i.e., that of a typical 
summer day when there would be no gas used for space heating; (5) 
the seasonal load, i.e., the heating load, additional to the base load 
on a typical winter day; and (c) the peak load, i.e., the extra heating 
load obtained in very cold weather. 

It was calculated from the daily output figures for 1938 that the 
total annual output of 279.5 million therms could be divided into: 
(a) Base load 212 million therms 
(b) Seasonal load.. 64 million therms 
(c) Peak load... 3.5 million therms 

giving a total space heating load of 67.5 million therms. 

From charts of hourly output on typical Sundays and weekdays in 
1938, corresponding to the three loads, the hourly output for each type 
of load was calculated. Fig. 1 shows in the top chart the three curves 
superimposed and below the curves for peak and seasonal loads as 
obtained from the differences between the curves in the top chart. 

It will be seen from the curves that the maximum hours output 
for base load was 14 million cu.ft. on the ‘* base load’? Sunday. The 
maxima for the “* seasonal ” and “* peak ”’ loads were 6.6 million cu.ft. 
and 4.3 million cu.ft.—both on weekdays. For the space heating load 
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as a whole the maximum hour was 10.5 million cu.ft. The actual 
maximum hourly output was 20.5 million cu.ft. 

It was known that the distribution system was practically fully 
loaded at times of peak demand, i.¢., there was little margin of pressure 
over much of the district under these conditions, and it was therefore 
assumed that 20.5 million cu.ft. per hour was the capacity of the 
system. 

It was then argued that if all gas were supplied for base load purposes 
for which the peak hour was 14 million cu.ft ind the total output 
212 million therms, the system could carry an increase in output pro 
rata to the peak demand, i.e., 212 x 20.5 = 310 million therms. 

14 

Similarly, assuming the system to be used only for the supply of 
each type of load separately, its capacity would be as shown in the 
table in the next column. 

The relative costs in the last column are the inverse ratios of the 
capacities for the various loads to the capacity for base load. The 
capital and other charges for the mains system would obviously be 
the same whatever type of load were supplied, and the charge per 
therm for these items would therefore vary inversely as the total load. 

It should be noted that the totals of the separate maximum hourly 
demands in the second column of the above table, i.e., 24.9 million 
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Maximum 
hourly Capacity of 
demand, system, 
mills. therms 
cu.ft. mills. 
All loads... saa Am: 20.5 279.5 


Description of load 





CS rae nas ~ 310 

Seasonal load per ode 6.6 199 

Peak load ... a we 4.3 . 16.7 
29 

Space heating load... ad 10.5 67.5 132 








cu.ft. exceed the actual maximum hourly demand of 20.5 million cu.ft. 
—this is because the maximum demands do not coincide—and therefore 
the costs in the last column in that table, except the first item, have 
been reduced in the ratio of 20.5 = 0.8 approx. 


24.9 


Although it cannot be claimed that this method of assessing the 
relative distribution costs of the various loads gives more than a rough 
approximation, it as least indicates that the cost for space heating is 
nearly 24 times that of the base load, while for the peak load considered 
alone the cost is extremely high. 


AMERICAN DISTRIBUTING PRACTICE 


By FREDERICK BELL, B.Sc., 


Distributing Engineer, Liverpool Gas Company 


About a year ago, the General Manager of my Company, Mr. 
C. H. Leach, visited a number of American gas undertakings and one 
of the many points which impressed him was the method of cutting off 
and relaying of service pipes with road excavations of only 1 ft. square 
at the mains. The Companies at Philadelphia, Baltimore, and 
Chicago are responsible for the development of this technique, and 
I have recently had the opportunity of examining this and other matters 
concerned with distribution in a number of American companies. 

Traffic on the road of American cities is vastly greater than in this 
country, and any reduction in the size of road excavation has the 
two-fold benefit of reducing interference with the flow of traffic, and 
effecting a big reduction in road reinstatement charges. 

Cutting-off services in 1 ft. square holes is a relatively simple opera- 
tion on mains up to 4 ft. or even 5 ft. deep. The service laying gangs 
are equipped with special long-handled tools and these have been 
developed so that the work can be performed by men working above 
the road level. With the generally recognized method in this country 
of carrying out a cut off the amount of reinstatement incurred is 
considerably greater than in small hole working. In Liverpool, 
as in many other bomb-damaged cities, we have much demolition 
work still going on with the subsequent disconnexion of services; 
we have, therefore, immediately tackled this problem and have made 
up all the necessary tools and trained men to carry out this work. 

Renewal of services is more difficult, but by the introduction in 
America of the appropriate equipment, 60% to 70% of the relay 
services are now carried out with an opening of only 1 ft. square 
at the main. 

Regarding methods of service relaying among the companies 
visited, some push the old service out with the new service, cutting-off 
or turning-up the old service in the 1 ft. hole out in the road; while 
others lay copper services through the old 1} in. or 14 in. defective 
steel services. 

This small-hole working was not limited to cut-offs and service 
laying: in the case of Chicago, where it was necessary to fit leak clamps 
to their lead jointed mains, main sockets were cleaned and leak clamps 
fitted on sizes even up to 12 in. in diameter through these 1 ft. square 
holes. The leak clamps or split sleeves complete with compression 
joints were made in two sections and all the cleaning of the mains and 
bolting-up of the sleeves was carried out from the road level. This 
small-opening work in a number of American companies is far past 
the experimental stage, and in one company along over 127,000 
cut-offs or relay services have been carried out using this technique 
during recent years, and this represented over 60% of the service jobs 
undertaken. 

For normal low pressure and intermediate high pressure work, spun 
cast-iron mains were by far the most popular, but in every case 
mechanical joints were being used of a type very similar to British 
design. The gas consumption within the city areas was generally 
so heavy that the low pressure mains had to be fed through district 
governors from a system of intermediate high pressure joints carrying 
a pressure rarely exceeding 25 Ib. per sq. in. 

This arrangement of intermediate high pressure mains for back- 
feeding and balancing-up the pressures on the low pressure system, 
also considered good practice in this country, was extensively used 
in the American undertakings. It will be appreciated that such 
arrangement was absolutely essential, since in the case of one company, 


having approximately half a million consumers—almost exactly twice 
that of my own Company—the maximum day’s output was already 
in the region of 368 millions of 900 B.Th.U. gas, which, on the basis 
of gas volume delivered, is over eight times that in my own Under- 
taking, which can be taken as being representative of British standard. 

The arrangement of a distributing system to deliver this large amount 
of gas necessitates the introduction of intermediate high pressure 
mains with district governors maintaining the pressures in the low 
pressure system. The governors were, for the most part, situated in 
underground concrete chambers and were generally of the Reynolds 
(or similar) type. It should not, however, be forgotten that on the 
thermal basis, this ratio of gas used per consumer is somewhere in the 
region of 16 times that taken by the average British consumer. One 
of the principal reasons for this difference is the very heavy demand 
for gas for water and central heating. An undertaking of half a 
million consumers had over 35,000 central-heating plants and was 
being called on to supply gas to many thousands more such installations 
for the coming winter. 

In undertakings where natural gas was being received and accepted 
into manufacturing stations, it was re-formed or mixed with gases 
from other sources such as coke oven gas or carburetted water gas 
and the calorific value reduced to roughly 800 or 900 B.Th.U. per cu.ft. 
The pressures carried on the natural gas mains were, of course, very 
high, and in most cases welded steel mains were used for this work. 

The control of gas movement between the manufacturing or the 
natural gas receiving points and the district distributing stations 
was not so carefully monitored as in the case of certain large under- 
takings in this country. In no case did I find a central “* gas dispatch- 
ing” control with all the necessary information before them, as is 
the practice of my own and other British companies. Indeed, they 
were very interested in British developments on these lines. 

The majority of the companies maintained exceptionally good main 
and service records, both physical and financial. These gave position, 
cost, and date of laying of every main and service, with the history 
of any alterations made to them. This procedure is essential in their 
case because of their State Financial Regulations with respect to plant. 
Their records of syphons, or “‘ drips,’ also are most complete. 

All new and repaired meters in three of the undertakings which I 
visited were subjected to quite a considerable pressure in order to test 
the soundness of the meter case, especially of the index glass and the 
soldered seams. Two undertakings tested their 5 and 10 It. meters 
to 10 Ib. per sq. in., the pressure being introduced to the top compart- 
ment simultaneously with the bottom compartments. By this pro- 
cedure, in one undertaking, they claimed that the meter leakage was 
reduced from 2,000 per month to under 200 per month. This, of 
course, had only been made possible by a special soldered dial glass 
and greater attention to the soldering of the seam of the cases. Even 
if 10 Ib. per sq. in. seems a high pressure test, on no occasion did I 
find test pressures of less than 40 in. w.c. 

Throughout my visit to the American companies, I found their staff 
most generous and hospitable and only too delighted to spend 
considerable time in explaining their particular problems and how 
they were dealing with them. I have already been able to put into 
practice some of the American methods of operation which will 
benefit Liverpool, and, in the case of service laying and cut-offs, 
will reduce the heavy manual work by the service laying gangs. 
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THE KENT COALFIELD* 


By G. le B. DIAMOND, M.I.Mech.E., M.Inst.Gas E. 


Regional Controller, Ministry of Fuel and Power, Engineer and General Manager, 


Rochester, Chatham, and Gillingham Gas Company 


The views expressed in this talk, unless ascribed to others, are solely 
the Author’s own and have no official significance whatever. 


HE history of the discovery, evolution, and development of the 
coalfield in East Kent is not without. interest, as the following 
brief particulars will show. 

In the year 1826 the similarity of the coalfields of Belgium and the 
Department du Nord in France with those of Somerset were noted by 
geologists and increasing attention was focussed on the possibility 
of coal being found in East Kent with the discovery of the Pas de 
Calais coalfield in 1847-49.f It was not, however, until the year 1855 
that the first serious Geological Paper was prepared, on the subject by 
Godwin Austen. The title of this Paper was “‘ The Possible Extension 
of the Coal Measures beneath the South Eastern Part of England,” 
and it was given before the Geological Society in that year. There- 
after there was a good deal of scientific speculation but nothing further 
was done until 1872, when, at a meeting of the British Association at 
Brighton, an influential committee was set up to ascertain by experi- 
mental boring the geological strata beneath the Wealden area. Un- 
fortunately, the- site for the boring was selected at Netherfield, near 
Battle, in Sussex, and considering that one of the terms of reference 
of the committee was to ascertain whether carboniferous strata known 
to exist in Northern France extended across the Channel, the site 
selected is all. the more surprising. On the other hand. inflammable 
gas was known to be present in the district as early as 1836, when it 
was first observed in a well at Hawkhurst, and between 1804 and 
1809 some attempt seems to have been made to exploit lignite seams 
(or the coal whose vicinity they were supposed to indicate) near the 
shore in Bexhill Parish. It may well be that the physical indications 
seemed to be more promising in the Battle area than at Dover, where 
One would have expected the boring to have been put down. 


Incidentally, this may be a suitable. occasion to recall the natural 
gas well which existed at Heathfield for some years, when gas at a 
pressure of 140-200 Ib. per sq. in. was struck when boring for water. 
Subsequently, this gas was used for lighting Heathfield Station for 
many years. 

The sub-Wealden boring, although it yielded valuable geological 
information, showed that carboniferous strata was not present. 

This venture dealt a heavy blow against those who supported the 
theory that coal would be found in Kent, and many more years were to 
pass before energetic steps were again taken to prove the earlier 
theories. It so happened that the Channel Tunnel workings on the 
Shakespeare Cliffe, Dover, were abandoned in 1882, and Mr. Francis 
Brady suggested in 1886 that the abandoned workings should be used 
for a trial boring to prove the existence, or otherwise, of coal measures. 
It was not until 1890, however, that the boring was finally put down 
and proved the theories that had been advanced so many years pre- 
viously by Godwin Austen. A shaft was subsequently sunk at Dover, 
but the site was abandoned through technical difficulties and the inflow 
of water, but nevertheless it achieved success in a sense that the coal 
measures had been proved. 

Many years. were to elapse from the time coal was first proved at 
the Shakespeare Cliffe, Dover, before coal was raised in economic 
quantities from a pit in Kent, for this event did not occur until 1913, 
when Snowdown Colliery commenced active operations. During 
the intervening period a vast outpouring Of shareholders’ money had 
taken place. Indeed, it has been estimated that anything from 13 to 
15 million pounds was lost in mushroom companies formed to exploit 
the new coalfield. Money troubles were not the only worries 
encountered, for the technical difficulties proved to be very great. 
It is recorded on several occasions that vast inrushes of water caused 
shafts to be abandoned through the pumping plant of the period being 
unable to deal with the quantity of water involved. Later, the work- 
ings of Tilmanstone Colliery were completely flooded by water breaking 
through from the water bearing strata just above the coal measures, 
and the colliery was only developed after the lapse of a long period 
and a considerable expenditure of money. Tilmanstone Colliery is 
operated on the pillar and stall method of coal winning with only 
about 30% extraction of the coal in order to safeguard the roof against 
disturbance owing to the presence of the junction beds which are known 
to contain vast quantities of water. 


*A Talk to the Southern Association of Gas Engineers and Managers (Eastern 
District), Oct. 23: tay i 
+ Ritchie, “‘ The Kent Coalfield, Its Evolution and Development,” Chap. I. 


a 
be 


At the beginning of the war in 1914 there were four shafts sunk 
to or near the coal measures—namely, Guildford, Tilmanstone, Wing- 
ham, and Stonehall, but all these pits were abandoned by 1921, except 
Snowdown and Tilmanstone. 

Four collieries are operating to-day under the National Coal Board 
—namely, Bettshanger, Snowdown, Tilmanstone, and Chislet— 
and the contribution they are making to the coal production of the 
British Isles amounts to about 30,000 tons per week. It is, however, 
anticipated the production will be materially increased when the 
development schemes now being undertaken by the National Coal 
Board are completed. 

The scheme at Chislet Colliery, for example, will comprise 
mechanized coal faces and an entirely new haulage system, using large 
mine cars which will hold three tons each. This in turn has necessi- 
tated the tremendous task of enlarging roadways for a distance of 
approximately 1 miles, all of which has been carried out by Mr. Shaw, 
the Colliery Manager, under the supervision and guidance of Mr. 
Chiverton, Divisional Production Director. 

It is anticipated that in the near future the output from Chislet 
Colliery will be increased from 5,000 tons to 8,000 tons per week, 
probably before the end of this year. 

A totally different scheme is being operated at Betteshanger and Snow- 
down to suit the local conditions at those collieries. At the former, 
trunk conveyors will be used and some are already installed. At the 
latter locomotive haulage is being considered. It is of interest to 
note that the proportion of coal mechanically conveyed in Kent is 
above the national average. 

Tilmanstone have had a most interesting mechanized section for 
the last year or two and possess the most up-to-date man-riding system 
in the Kent coalfield. Although the surroundings of the pit shaft at 
this colliery are unimpressive, it is considered by experts that the under- 
ground workings are in very good shape. This colliery has been 
working longer than any of the others and in some places the extraction 
raf coal has reached a point approximately four miles from the pit 

ottom. 

The pits to the south of the coalfield are deep, with Snowdown 
the deepest of all at 3,000 ft. deep. At this depth the rock face is 
warm and good ventilation is necessary to avoid discomfort. The 
workmen describe them as hot pits, but on the whole the health of the 
men is good, although there is some silicosis and dermatitis throughout 
the coalfield. The recorded cases of silicosis tend to increase, which 
has given rise to some anxiety, but active measures have been taken to 
obtain the suppression of dust, and Mr. Price, of Chislet Colliery, 
has undertaken a great deal of research and experiment on this 
important subject with beneficial results. Tilmanstone Colliery is 
practically free from silicosis, but this is the only damp pit in the 
area. 


Characteristics of the Coal and Its Uses 


The coal varies from a hard semi-anthracitic variety found in the 
south-eastern area of the field to a fairly soft bituminous variety 
mined at Chislet in the north-western area. Moreover, there is a 
considerable variation in the volatile content, which is high in the 
north-west and shallow side of the coalfield, but decreases with the 
addition of depth towards the south-east. The greater part of the 
output of the coalfield goes to cement, electricity, and railway under- 
takings, and only about 7 % finds its way to gas-works retorts.. A small 
proportion also goes to the domestic market. 

Even from the early days of the Kent coalfield samples of coal from 
the various borings and the earlier pits were submitted to consulting 
gas engineers and others for examination. For instance, I have a 
report before me, dated 1913, of an analysis made by Mr. George R 
Hislop, who was well known in the Gas Industry. He reported on a 
sample of Tilmanstone coal with an analysis of % 

Volatile matter ‘ 22.12 
Fixed carbon 68.69 
Sulphur 2.30 
Ash.. 5.87 
Moisture 1.02 
Total ore <i bi. -. 100.00 
Coke per ton of coal, 75.16%. 
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Governors and Governing 


by B. R. Parkinson, M.I.Mech.E., Hon.M.Inst.Gas E. 


Extracts from the ‘‘ Journal ’’ review, November 12, 1947 


** Th's publication would make a welcome addition to the 
bookshelves of qual fied and student gas engineers at any 
time, but, coming at present, its appearance is particularly 
well-timed, coinciding with the increasing interest which 
is being taken in such questions as the long-distance 
transmission of gas and the control of pressures at the 
consumer’s premises. . . . The contents cover the wide 
field of governing and gaseous flowfrom retort to burner. 
. . ». The value of ths publication is further 
enhanced by the light thrown upon two classes of problem 
ever before the Gas Industry--the problem of pressure 
control in h'gh pressure transmission and the district 


storage systems made necessary by central:zation of 
production and by increasing loads, and the problem of 
pressure variat on in local distr bution systems, focused 
in the controversy of serv:ce versus appliance governor. 
. . . There is qu.te as much valuable mater-al for the 
production engineer as for his distribution colleague. 
. . . The book terminates in almost 20 pages of formule 
and tables pertinent to the design of governors. . . . the 
interest of the material and continuity of treatment make 
it more than readable, and there will be few gas eng neers 
who will not find something new and of valuejbetween 
its covers.” 
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WALTER KING, LTD., “Gas Journal” Offices, 11, Bolt Court, 
Fleet Street, London, E.C.4 





The Umbrella. Originally carried in ancient Nineveh and 
Egypt as a symbol of royalty and power. The first Englishman 
to use an umbrella in public was Fonas Hanway, as long ago as 
1786. His debut was made amid the jeers of a mob who derided 
him for cowardice unworthy of a true Briton. 

The umbrella represents Protection of the most 


obvious kind, and the perseverance with which 


WN . 

N.Y \ \ WY . . 
\\) Whar WW. \ some people carry theirs must come as a slight 
\ aN we \\ ma \ to the weather forecasters. 
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\ NAPA Protection of a different kind is that given by 
4 Ca ey “ Alder & Mackay” Gas Meters. This name 
\" 


\ \ on a meter has, for nearly a hundred years, 
A\\\ \ 


\ 
been an assurance of safe and reliable supply. 
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ALDER & MACKAY LTD., NEW GRANGE WORKS, EDINBURGH, ll 
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Sample lots were also known to have been carbonized at the Dover 
and Deal Gas-works in the early *twenties. 


About 1928 the late Mr. Tilden Smith, who had acquired Tilmanstone 
Colliery, conceived the idea of large-scale carbonizing plant in East 
Kent, and subsequently purchased gas undertakings at Folkestone, 
Deal, and Whitstable, to afford an outlet for the gas which he proposed 
to manufacture at a central plant consisting of coke ovens or a low 
temperature carbonizing unit. The sudden death of the author of 
this plan brought the project to an end before anything more had 
been done than to purchase the gas undertakings. Thereafter some 
Tilmanstone coal was carbonized regularly at Folkestone until 1932, 
when the Tilden Smith executors sold their holdings and the gas 
undertakings concerned became the first units in the newly-formed 
South-Eastern Gas Corporation. 


Mr. Scott, of Canterbury, was one of the first to commence car- 
bonizing Kent coal exclusively in horizontal retorts in 1933, and later 
on Canterbury installed the first chamber ovens specially designed 
to take Kent coal. These were put to work in the year 1941, and have 
continued in operation ever since. Kent coal has also been 
carbonized in chamber ovens at Ramsgate and Westgate and Birching- 
ton, and in the horizontal retorts at Dover for many years. During 
the past 12 months, however, there have been further developments 
in the use of Kent coal for carbonizing purposes which are of 
considerable interest. 


By permission of Mr. F. M. Birks, Deputy-Governor of the Gas 
Light and Coke Company, a large-scale test of Chislet run-of-mine 
coal was carried out on the Glover-West vertical retorts at Stratford, 
with very satisfactory results. The following are some extracts from 
the Report of the Research Department of the Gas Light and Coke 
Company at Fulham: 


** A 4-lb. sample of Chislet coal was received from the colliery on 
Aug. 10, 1946, and the proximate analysis of this is given in Table I, 
together with the analyses of samples taken from a point over the coal 
bunkers during the course of the test. Swelling tests on several of 
our normal coals are given for comparison and it is interesting to note 
that whilst the B.S.I. Index for Chislet is lower than for our normal 
Durham coals, the Sheffield swelling test gives a higher figure than 
for most of our gas-making coals. Since this latter test has been found 
to give a good indication of the behaviour of coals in continuous 
vertical retorts, it was anticipated that more trouble might be experienced 
with the Chislet coal than usual. It was notable, however, that with 
each successive sample taken, the Sheffield Index fell, so that this 
coal evidently ‘weathers’ rapidly. The very high bulk density 
—70 to 74 lb. per cu.ft.—is also abnormal. The coal is very friable 
and the large lumps readily break down in the crusher, so that the 
coal as fed to the retorts is extremely finely divided. It is not con- 
sidered that this alone would account for the increase in bulk density 
from the usual 48 to 55 lb. per cu.ft. 


“Table 2 gives the results of the Beckton assay, the yield being 
very similar to that obtained from Chislet coal in the horizontal retorts 
of the experimental plant 15 years ago. 


** Chislet coal was first elevated to No. 2 Set on Aug. 26, and entered 
the retorts about 3 p.m. The extractors were left running at their 
usual speed, but the higher bulk density of this coal caused the through- 
put to rise and trouble was experienced with a crust forming at the 
top of the charge, making rodding difficult. 


“The extractors were soon pegged back, but the full extent to 
which this was necessary was not realized for two or three days. During 
this time the combustion chamber temperatures fell and a proportion 
of fine coal was extracted with the coke. The thermal yield from the 
whole house dropped considerably (Table 3), and a coke sample 
taken straight from the retorts on Aug. 27 and 28 showed over 20% 
material (breeze plus fine coal) below in. 


“By Aug. 29, the extractors had been set to give a satisfactory 
hroughput—3.3 to 3.4 tons per retort per day compared with the 
normal 3.45 tons for this house. Combustion chamber temperatures 
returned to normal, but in addition, the temperature of the first 
chamber was raised 50° or more by increasing the secondary and 
tertiary air to it. 


“ The test was continued until the supply of Chislet coal ran out 
on Sept. 12, and during this period of 14 days the retorts behaved 
quite normally. The charges travelled smoothly with only the usual 
attention to rodding, this being confirmed by the thermograph charts 
of the gas offtake temperatures. These showed the gas to be about 
100° C. higher than for Durham run-of-mine coal, as would be 
expected from the very fine size of the Chislet, but there were very few 
pronounced fluctuations, such as would indicate irregularity of coal 
travel. The offtake pipes and collecting mains needed only the normal 
attention, and when four of the retofts were. scurfed on Sept. 4 to 7, 
their condition showed no abnormality. It was specially arranged 
that these retorts should be due for scurfing during the test, and no 
difficulties were experienced either just before scurfing or in putting 
the retorts to work on Chislet coal afterwards. 

“Tt will be seen from Table 3 that the thermal yield from the house 
rose steadily after Aug. 30, but the very high yields from Sept. 6 
onwards were due to the throughput of the whole house being lowered 
and the steam raised in order to drop the calorific value. 
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‘** A coke sample was collected during Sept. 4, 5, and 6, representative 
of all retorts working on Chislet coal, and the results of tests on this 
are recorded in Table 4. The bulk density is high for continuous 
vertical retort coke, but the C.A.B. is low, and this combination yields 
an excellent result in the open grate. Ignition is rapid, but the high 
bulk density gives a long period at high thermal output. 


“ The grading analysis ex retorts is quite satisfactory and compares 
favourably with our usual Durham coke made in continuous vertical 
retorts.” 


TABLE 1—PROXIMATE ANALYSIS OF COAL 


4lb. recd. First 250 tons Elevated 
Aug. 10, Aug. 23, Aug. 28, 
1946 1946 1946 


13.2 
26.7 


Elevated 
Sept. 5, 
1946 


11.1 
27.0 


Sample 


Ash (dry basis) ve one 7.6 8.4 
Volatile matter (dry basis)... 27.0 28.0 


Grading analysis— 
Greater than 2 in. 
1 in, to 2 in. 
i in. to 1 in. 
in, to } in. 


Z 


USN.eCAwBE 


Nil 
12.7 
20.8 
16.6 
21.1 
28.8 
70.0 

63 


84.0 


4 in. to fin, A 

Less than jin. ... wn 
Bulk density : Ib. per cu.ft. 
B.S.1. swelling index aes 
Sheffield coking test: Ex- 

pansion % Ses ind 


Nee 
FAVE Oe 


f—) 


7 64 


118.0 100.6 


o 


Normal Durham Coals— 


B.S.I. swelling index Sheffield coking test 


Lambton nuts “<s bas 

Boldon ay aie ees 74 
Ravensworth Pelaw 8 
Wearmouth... er “Zi 8 
Dean and Chapter... gen 84 
Marley Hill coking... ~ 84 


TABLE 2---BECKTON ASSAY TEST 


Gas per ton of coal... sie 
Calorific value of gas per cu.ft. 
Therms per ton of coal Sis wad 
Coke (including breeze) per ton of coal 
Proximate analysis— 

Moisture ei 

Volatile matter 

Fixed carbon ... 


11,895 cu.ft. 
538 B.Th.U. 
64.0 


14.8 cwt. 


s a ie 
Swelling index ... 


TABLE 3 


Chislet coal 
elevated 
Tons cwt. 


Total therms 
per ton 


Total coal 
carbonized 
Tons 


241 
217 28 
225 
216 
224 
220 
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TABLE 4—RUN OF RETORT COKE 


Grading analysis— 
Greater than 2 in. ... 
1} in. to 2 in. 

4 in. to 1} in. 
Less then @ in. 


50.3% 
20.3%, 
19.6% 

9.8% 


Bulk density : Mixture- 
20% 14 in. to 2 in. 
80% 1 in. to 14 in. 

C.A.B..... Sas F 

Open fire test 


{23.7 Ib. per cu.ft. 
0.054 
Very good, with quick ignition, long period 
at high output and fairly low residue 


Normal Durham run-of-retort cokes— 
‘ Fulham No.1 Nine Elms No. 7 
Size % oo 
Greater than 2 in. x 58. 
2 in. to 1} in. \ 18. 
10. 
11 


0 


1} in. to @ in. 
Less than @ in. 


8 
9 
4 
9 


(To be continued) 
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The rapidly increasing consumption of gas The solution is to install extensions or new 
for cooking, heating and industrial purposes gas works plant of proved reliability, low 
has in many cases exceeded the maximum capital cost, simplicity of operation and 
storage capacity of existing undertakings. requiring minimum supervision. 
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